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Preface

The report that follows is organized into four volumes.
Volume I is the report proper, including the relevant back-
ground literature and rationale for the project, the method
of the intervention and the evaluation, the results of the
study and the conclusions and recommendations based on the
project's results and experiences.

Volume II is Appendix A, the detailed documentation of
the project's procedures and their rationale. It should
serve both to specify the intervention and to provide guid-
ance for others who might want to develop series similar to
those that were used by the project.

Volume III is Appendix B, a thorough report of the tt.o
instruments that were developed by the project staff to
assess the progress of severely handicapped non-ambulatory
cerebral palsied children. The Eau Claire Functional Abilities
Test (ECFAT) includes eleven functional motor tasks. The
Wolfe-Bluel Socialization Inventory includes 62 items which
are organized into seven subscales of self care and social
skills. The instruments are included along with the instruc-
tions for their administration, the procedures by which they
were field tested, the results of the field testing, and the
discussion of these results. These instruments had remark-
ably good characteristics, and should be of major value to
professionals who are interested in the evaluation of severe-
ly handicapped children.

Finally, Volume IV presents an analysis of the evaluation
data from the Institute for Movement Therapy in Budapest,
Hungary. These data provide impressive documentation of the
effectiveness for Conductive Education at that institute.

In addition to these four volumes, Judith Sorenson, with
the assistance of the staff, has made a one-hour half-inch
Sony videotape that tells the story of the project. This
tape is available from the Audio-visual department at the
University of Wisconsin-Eau Claire. Anyone wanting a copy
should mail a blank 1000 foot one-half inch tape to the
Audio Visual Department, University of Wisconsin-Eau Claire,
Eau Claire, Wisconsin, along with $10.00 for handling.

This report climaxes the work of the IMCP project. The
project was begun by Dr. James B. House in the fall of 1968
with support from the Chippewa Valley Chapter of United
Cerebral Palsy, Inc. United States Office of Education
support was sought and provided in the following year. During
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the summer of 1970 Dr. House resigned from the project for
personal reasons and was replaced by the current director.

Despite the replacement of the director and the large
turnover of other staff during the brief history of the project,
high staff morale was sustained for the duration of the project,
and the Atervention was maintained with unusual stability,
consistency, and continuity. The tenacious dedication of the
staff was instantly communicated to any replacements.

Nevertheless, the results of the project were quite dis-
appointing. While the project children performed satisfactor-
illy on socialization and cognitive measures, their improvement
on functional motor skills was, if anything, less than that
of the Conventionally Trained children.

It is not clear what these results mean for the future of
Conductive Education in the United States. It would probably
be a mistake to assume that the IMCP project was a fair test
of the procedures. The project was limited by staff turnovers,
limited contact with other centers for Conductive Education,
severity of children's handicaps, a stop-gap director, an
incompatible setting, and a less-than-optimal evaluation de-
sign. Any one of these limits could invalidate the project
as a test of conductive education.

The staff ended the project as they had begun - believing
firmly that the principles and procedures of conductive edu-
cation are sound and that the effort to import them to this
country should be pursued. This belief and the documented
success of the procedures in other settings must be seen as
persuasive arguments for the continuation of this pursuit.
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1. Introductory Section

A. Summary

The Integrated Management of Cerebral Palsy (IMCP)
project was designed to evaluate procedures based on the
principles of conductive education, developed by Andras
Peto and Maria Hiri at the State Institute for the Con-
ductive Education of the Motor Disabled in Budapest,
Hungary. Conductive education involves training motoric-
ally disabled children in small, motivating groups of
similarly handicapped peers to actively and voluntarily
pursue those movements that are both incompatible with
reflexes and functional in their self-care applications.
The conductor programs the pursuit of these movements and
facilitates the performance of the child so that he is
continually challenged but always successful in his task.

After about two years of preliminary program development,
the evaluation began with the selection of subjects in
February of 1971. Preliminary evaluations were done in
April of 1971 and subsequent evaluations in November, 1971,
and April, 1972. The carefully integrated, 13 hour-per-
day program stressed the development of functional move-
ment, socialization and academic skills. From two to four
professionally trained teacher therapists worked with the
children during all their waking hours. Institutional
aides assisted with the "house-cleaning" and activities
of daily living. One hour per day was devoted to exercises
done in prone and supine positions; one hour to exercises
in the sitting position; one hour to exercises that pre-
pare for standing and walking; one-and-a-half hours to
school; three hours to meals; one hour to juicing and
pottying; one hour to dressing and undressing; and the re-
maining four hours to functional applications of learned
movements in programmed recreation and in activities of
daily living, such as hand washing, bathing, and grooming.

The program was conducted at Northern Wisconsin Colony
and Training School in Chippewa Falls, Wisconsin. The
Integrated Management (IMCP) children met four selection
criteria: (a) having ages from 6 to 14, (b) having re-
ceptive language, (c) being non-ambulatory and (d) being
admissible on a voluntary basis to Northern Wisconsin
Colony (being Wisconsin residents, having a measured IQ
under 70 and having the consent of their parents). The
15 Conventionally Trained (CT) subjects were selected from
three cooperating residential orthopedic schools in the
Midwest. To the extent possible, these children were matched
with the IMCP children on mental and chronological age,
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type of cerebral palsy, and speech and language character-
istics.

The IMCP and CT children were compared on three basic
dimensions of behavioral competence: functional movements,
socialization, and cognitive functioning..

The results of periodic evaluation testing indicated
that the CT children had higher initial scores on the
functional movement variables and registered significantly
greater gains on several of them. The IMCP children evi-
denced some regression on these measures. By contrast, on
the socialization variables the IMCP children were comparable
to the. CT children on their initial scores and registered
significantly greater gains on two of the seven measures.
Finally, on cognitive measures the CT children had higher
initial scores, but both groups made comparable gains.

The interpretation of these results stressed the role
of the group in improving the socialization skills in the
IMCP children. The performance of the IMCP children with
regard to functional movements was disappointing. Supple-
mentary analyses indicated that the greater gains of the
CT children could not be attributed to their superior ini-
tial scores. Thus the IMCP intervention appeared to be
less effective than the CT intervention as a therapy to
improve functionalNpotoT skills. The school program was
seen to be successful in that the achievement gains of the
IMCP children were comparable to those of the CT children
despite their poorer initial performance and the diminutive
(lAi hours) IMCP daily school period. The discussion stressed
the features that limited the validity of the project as an
evaluation of conductive education: (a) a time table that
made it difficult to establish an optimal program or an
adequate plan for its evaluation, (b) frequent and costly
staff turn-ovevs, (c) an incompatibility with the host
institution, end (d) a less-than-optimal evaluation design.

2
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B. Background

While it has only been recently introduced to Western
Europe and the United States, conductive education has been
developing for 25 years in the Institute for Movement Therapy
(now called the State Institute for Conductive Education of
the Motor Disabled) in Budapest, Hungary. The following is
a concise statement of the procedural principles of the
approach. A thorough statement of the adaptations used by
the IMCP project appears in Appendix A.

1. Conductive Education is the active development of
functional movements. The chilaWEicipates and is
motivated achieve to the maximum through his own
effort. This method contrasts with the approach of
physical therapists, who attempt to develop motor skills
with only the passive participation of the child.

2. Actively learned functional movements are applied in
a real, not simulated circumstance. The child learns
each daily living skill in the context of the actual
time and place such a skill is required.

3. The motivation is intrinsic and not extrinsic. The
child comes to find inrilirsnieward in EITIEFiased
competence. This contrasts with the extrinsic rewards
that characterize most approaches to behavior modification.

4. Conductive Education stresses the facilitation of
a movement that a child consciously intends to make.
A facilitation consists of the least support from a
conductor or external device that is required for
successful completion of the movement. As the child's
competence increases, the facilitory supports are re-
moved until the child performs with no support ft all.
This contrasts with a behavior shaping approach, which
starts, the child with no instruction as to his goal and
then rewards him with candy or some external prop until
the desired movement becomes easily made.

5. Progress is seen as individualistic and not develo -
mental. The elimination of facilitory supports is
ordered uniquely for each child and is not programmed
according to any pre-conceived, universal developmental
system. The conductor's task is to drop every support
whose elimination does not threaten the integrity of

3
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the movement involved, requiring the child perform
the movement to the limit of his capacity.

6. The administration of the program is integrated and
not segmented, A single conductor meets the needs
customarily met by the physical therapists, occupational
therapists, speech therapists, teachers, friends, and
maternal figure. Thus, it is possible to interrelate
parts of the day into a total, purposeful experience
for the child.

7. The context of learning is a social group interaction
as opposed to a client-therapist session. Group partici-
pation, integrated grogram administration, and emphasis
on intrinsic motivation all work to improve the children's
social and motor competence simultaneously and promote
emotional growth.

As an innovation, in the United States, the integrated
approach is perhaps best seen as a unique re-combination of
various educational approaches that stress voluntary control
of movements. Fay (1948) and Phelps (1940, 1941) appear to
have been the forerunners of this approach,and their lead has
been followed and modified by such workers as the Bobaths
1952, 1954, 1963, 1964), Kabat (1958, 1952), Knott and Voss
1956 and Kabat 1950, 1952), Rood (1950, 1956) Meierhenry
1969) and Phelps (1940). A critically less credible approach

along these lines has also been promoted by' Doman and Delacato
(1963).

When asked to perform a movement, the cerebral palsied
child typically responds with an abnormal, stereotyped pattern,
based on the primitive reflexes found in a normal baby.
Exercises approached in this way tend to reinforce poor move-
ment patterns, presenting major difficulty in treating the
cerebral palsied child. In order to counter these reflexes,
many of the above authorities have developed methods of
habilitation aimed toward production of normal, active volun-
tary movements, which are achieved by facilitation after in-
hibitory measures have produced more normal muscle tone.
Success of the treatment is dependent upon the "skilled handl-
ing of the patient by the therapist." Principles of treatment
are described by the Bobaths (1964, p. 1) as follows:

1. Inhibition of abnormal postural reflex activity to
reduce hypertonus in the spastic and many athetoid
patients.

2. Facilitation of potentially normal postural and move-
ment patterns on the basis of a more normal muscle tone,
in order to maintain and secure normal tone qualities
obtained by inhibition.

415
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3. Increase of postural reflex tone and regulation of
reciprocal muscle function.

As conceived of by Peto, however, the method of "rhythmical
intention" enables a child to perform active movement unaided
by a therapist, without using his abnormal motor patterns.
Movements are controlled by the cortex while guided by the
child's own speech.

None of the foregoing approaches, however, attempts as
Peto has, to integrate the treatment of the cerebrally palsied
child into the hands of a single specialist; none of them pro-
vides for a group treatment; all of them stress a comparatively
passive physical approach where the manipulatory skill of the
therapist is stressed. The PetO approach to the management
of cerebral palsy and certain other neuro-motor disorders is
unique in that it takes an unconventional approach on all
three of these points: the treatment is integrated under the
direction of one type of therapist, it is accomplished within
a group structure providing increased motivation, and the
therapy is entirely active in nature in that the child is ex-
pected to perform all desired movements himself rather than
being manipulated-by a therapist.

Theoretical and Empirical Background

There appears to be no solid theoretical background to
support the initial establishment of conductive education;
rather, it appears to have been an outgrowth of ideas held by
Andris Peed during his career as a physician, neurologist and
educator in Austria and Hungary. While the integrated manage-
ment approach has been used for over 25 years at his Institute
for Movement Therapy in Budapest, Hungary, very little has
been published by Dr. Peto himself prior to his death in 1967.
However, several observers of the program have described it
in some detail, and Dr. HAria HAri, the current director of
the Institute, in collaboration with Dr. KAroly kos, has
recently published a book in Hungarian on the procedures.
(Both authors were close associates of Petb and active in the
development of the Institute.) This book presents the theory
of conductive education as it is implemented in the Institute.
Its first chapter is dedicated to a summary of the Institute's
admission, discharge and follow-up evaluation data. Statisti-
cal analyses of these data are presented in Appendix C (Volume
IV) of this report.

Integration of Treatment

In an attempt to forma possible theoretical basis for
conductive education, as Peto might have conceived of it,
the present paper will continue to examine the literature
concerning various aspects of the approach. For example,

16



there is myriad of material published which supports use
of the holistic approach in both treatment and education
of the cerebral palsied child.

Keats (1965), Cardwell (1956), and Raus (reported by
Keats, 1965), Allen (1960), Johnson (reported by Cruickshank,
1966), Egland (1966), all agreed that consideration of all
interrelated aspects of the cerebral palsied child during
habilitation is tantamount. Cardwell (1956, p. 122)
expressed the idea in the following manner: "The human
organism is a dynamic, interacting, integrated whole; there-
fore treatment must he equally dynamic and fluid to keep
pace with the changing, evolving person and must consider
all that person's needs." She summarized by saying, "In a
program of care for the cerebral palsied, the emphasis is
inevitably on total habilitation of the whole child, not
on the physical, vocational, or any other special aspect of
his problem. To concentrate on any one aspect while ignoring
others denies the wholeness of the individual, and the
necessarily inclusive nature of rehabilitation itself."
Cardwell's statement seems to coincide with that of Cotton
(1965, p. 1) describing Petg's outstanding contribution as
the "conception of the need for the unity of approach to the
treatment, education and management of the cerebral palsied
child."

Parnwell (1968, p. 2,3,4) aptly characterized what she
feels are the disadvantages of using the segmented therapy
approach with the multiply handicapped cerebral palsied
child, in favor of the holistic approach:

"We are taking acutely damaged, confused, fearful and
distracted children, and fitting them into a regime that
subjects them to endless changes in environment, personality
and attitude... It would need a miracle to maintain con-
sistency of approach throughout even in the learning of one
skill: success is unlikely by this method... We cannot
continue to employ modern factory belt techniques of per-
fecting one part of a child in isolation from the other
parts, and then expect all parts to fit together to make an
educated and functional human being."

In support of the holistic approach Cotton and Parn-
well (1967, p. 1) described conductive education in the
following manner: "(it) unites treatment and education,
treating all symptoms of cerebral palsy together by putting
the child in a favorable learning situation under the guid-
ance of one teacher-therapist. The training,which is intense
and repetitive, aims at establishing the normal active
(voluntary) motor patterns necessary for normal function and
activity. It is not a substitute for normal education,but a
preparation for school and life." Parnwell (1968, p. 5)

6
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described the most valuable teaching aspect of the conductor's
role as her "ability to integrate all areas of learning, to
be aware of all small achievements, using them throughout the
day in different situations, so that the learning is constantly
reinforced and increased in relevance."

Treatment in Groups

Another important aspect of conductive education indi-
cated by Cotton (1965. 1970), Cotton and Parnwell (3Q67),
Parnwell (1968), Klein (1962), and Eckhardt (1964)
in their reports of study trips to the institute in Budapest,
is the treatment of cerebral palsied children in groups rather
than individually. According to the literature available,
this aspect seems quite unique. Aside from information regard-
ing educational training available to the less severely involved
child attending an orthopedic day school, there is a minimal
amount of published material alluding to the group treatment
of the cerebral palsied.

Keats (1965) projected the idea that the general retar-
dation factor in cerebral palsied children may be due to
lack of association and communication with other children of
a similar age -- the so-called "retardation by deprivation."
He concluded that improvement in many areas of learning would
progress more rapidly with socialization of the children in
peer groups.

After observing the program of therapy, education and
recreation, over a period of years, at the Westerlea School
for Spastic Children (London, England), Nathams (1968) con-
cluded that with group work, guided by staff members, the
children seemed to progress more rapidly than they had in
individualized therapy in all three areas of rehabilitation.

In a ten-week project involving the rehabilitation of 15
hemiplegic patients, five were treated individually and ten
were treated as a group. The group subjects achieved their
maximum goal eight days ahead of the individually treated
subjects, demonstrating the advantages of group rehabilitation
with hemiplegics (Kurasik, 1967).

Barrett (1967) found improvements in social, verbal and
motor behavior after ten cerebral palsied children were
involved in a group experience in a small confined space
over a 43/4 month period. The children were in daily attendance
at a pre-nursery school. All were severely involved hemiplegics
or diplegics having "borderline" to "average" intelligence.
Behavior was recorded and charted descriptively on a movement
evaluation s=ale" which was specifically devised for use in
this study. The observation periods averaged 45 minutes for



each of nine sessions. Results showed that aggressiveness
or fearfulness of some children caused problems initially,
but that notable improvements were evidenced in all but
one or two. Statistical analyses indicated a significant
increase in verbal response within the group. All were
integrated into group participation, the hypo-active being
stimulated and th2 hyperactive being calmed by the group.

After observing the total program at the Institute for
Movement Therapy, Parnwell (1968) described advantages of
group work within conductive education in the following:
The children are motivated towards effort and achievement
by their participation in the life and work of the group.
Initially isolated by his immobility, lack of communication
and emotional fears, each child slowly emerges and becomes
as active part of the social structure. He becomes aware
of himself as a social creature, he becomes interested and
concerned in the progress of the group, and his personality
and confidence begin to develop. Initiative and competitive
spirit grow as a direct result of the interaction that goes
on in a closely associated group of children."

Rhythmic Intention.

Reportedly, when Pete was pressed for a theoretical
explanation for the success of his treatment, he would refer
to the research of the Soviet psychologist, A.R. Luria. In
particular the principle of rh thmic intention, which is
central to conductive educat on, appears to have one-to-one
correspondence to the method of s eech reinforcement, which
has been studied extensively in Lur a sIFIERTE5157 Upon
further investigation, it appears that conductive education
is based on an understanding of the neurophysiology of
Vygotski, Sechenov, and Pavlov, in addition to Luria (1961,1966
all of whom describe the connections between speech and active
movnments. In an early study, Vygotski (1929) observed that
a four or five-year-old child who was having difficulty
completing a motor task often engaged in vocalizations that
were "obviously related to the situations which were causing
the difficulty." At first, the child's speech was a reflec-
tion or copy of the situation causing the difficulty; later
verbalizations became more generalized reproductions of those
associations of previous experiences which enabled him to
work his way out of these difficulties.

According to Pavlov (1928, 1937) the cortex must be free
of all other activities when new pathways (connections) from
the brain to the musculature are being formed. A new movement
pattern presumably is developed by a conditioned reflex which
is reinforced by a modification in the "second signalling
system" (the system of verbal elaboration by which self-regu-
lation of behavior is made possible). He explained the
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importance of the existing interaction between movement and
speech, illustrating the reciprocal facilitation of speech
and movement; their use together improves the quality of
both. Emphasized also, is the necessity of "concentration
and repetition" in forming these connections or "conditioned
reflexes"as Pavlov calls them. Pavlov's theory seems to
support the aspect of conductive education termed "rhythmical
intention," in that the speech is assumed to aid in concen-
tration on the task at hand, to the exclusion of all other
activity.

A subsequent examination of Luria's theories of neuro-
psychological integration, as supported by his own research,
also offers support for the idea of integrating speech and
language with the teaching of motor tasks. Luria has
experimentally demonstrated the interdependence of speech,
language and motor skill development. In one study (Luria,
1961), described a small child who was unable to squeeze a
rubber ball twice in regular sequence in response to a
single verbal command issued by the experimenter. However,
when the child was asked to repeat "go-go," thus reinforcing
the action with speech, he was able to complete the task
without difficulty. Luria also demorstrated that infants
between twelve and twenty-four months can learn a motor task
and a linguistic task more rapidly when the two are associ-
ated in time and effort than when they are taught separately.

Miller, Shelton and Flavell (1970) replicated Luria's
study of 1961, finding little or no evidence that the vocali-
zations served a directive function over the manual responses.
According to Birch (1971, p. 25) however, Miller et. al.
reported in the details of their results, the observe on
that the children in their study "tended to perform the
vocal and manual responses at very nearly the same time
(i.e., generally within 100-250 msec.of each other.") Birch
found these results to be compatible with those of Luria
and also with the findings of his own study (see Birch, 1971).

In 1968, West replicated two of the Russian studies show-
ing relationship between speech and movement. Results of
the first experiment, patterned after the electromygraphic
studies of Novikova and Bassin, showed agreement among all
three experimenters. They found that latent movements of
the speech apparatus appeared in an adult male each time he
performed an action associated with the solution of a given
task and particularly if he encountered difficulty. The
investigators concluded that these latent movements had
previously been the external speech which gradually became
less detailtld and shortened, finally to become internal
speech which continued to participate in the solution of all
complex tasks.



Findings from West's second study also concurred with
those of the previous experimenters, Peskovakaya and Tik-
homirov. Results verified that "well-controlled verbal
reactions which are clearly timed to a specific signal,
become the basis for a stable functional system in which
each motor response is made under the influence of the sub-
ject's verbal impulse.° West went on to explain that
"under the influence of such additional afferent impulses,
which now come from the child's verbal reaction, the correct
motor reactions to the signal are reinforced, and the sub-
ject's motor reactions enter into the system with their own
verbal reactions," (West, 1968, p. 287).

In addition to the research cited above, Ivanov-Smolenski
(reported in West, 1968) concluded from his recent experiments
that it is possible to induce a certain concentration of the
nervous processes for the purpose of the development of motor
reactions using contiguous verbalization. He stated that it
is then possible to preserve a motor response after the
constant verbal reinforcement has been eliminated. If
Ivanov's conclusions are correct, then rhythmic intention
not only promotes the development of the motor response but
also maximizes the subsequent carry-over of motor activity
to its functional application after removal of the verbal
reinforcement.

Requiring verbalization of the child contiguous with his
movements is one manifestation of a basic principle in con-
ductive education, namely that treatment of the cerebral palsied
child should be "essentially a matter of training the patient
in developing voluntary control of his musculature" (Pohl,
reported by Keats, 1965, p. 65).

In his systematic observations at the Institute in Buda-
pest, Klein (1962) noted that conductive education "does not
stress the passive exercising of individual muscles or joints,
but rather, active movements of the whole body." Klein
analyzes the exercises as if they were means of carrying out
"functions of the cortex, which controls motor-sensory capacity.
The activeness and repetitiveness of the exercises eases the
task of overcoming motor disorders. The "dynamic stereotype
becomes increasingly orthmator functioning." (p. 7).

Cotton (1965) has reported on her observations at the
Pete Institute and has described the program in considerable
detail. She compared this approach with conventional neuro-
developmental treatment methods with which she had been associ-
ated for two decades, stating that the success of the neuro-
developmental, or neuro-physiological approaches depended
upon the "skilled handling of the patient by the therapist."



The Pet; approach, on the other hand, "makes it possible for
the child, unaided by the therapist, to perform active move-
ment without using his abnormalUreflexamotor patterns."

Other Centers for Integrated Management.

Several centers have been established for the integrated
treatment of cerebral palsy outside of Budapest, Hungary.
Two day programs, Lady Zia Wernher Centre for Spastic Children
in Luton, England, and the Claremont School for Spastics in
Bristol, England, were established in 1966. The first resi
dential group following Pet8's principles is in progress at
Craig-Y-Pare= South Wales, and a more recent day program is
being carried on at the Centre for Spastic Children, Cheyne
Walk, England (Cotton, 1970). There is, reportedly, an
institution in Prague, Czeckoslovakia, that has a program
patterned after the Pet8 approach, but no reports have been
published about it.

Cotton and Parnwell (1967) have reported on their experi-
mental application (modified) of the Pet8 approach with
severely athetoid children in Luton, England. They describe
in detail the pre-writing program pointing out that other
programs and sequences used are designed in a similar manner
to the one described. The abilities needed for writing are
sub-divided into eight parts - sitting ability, head control,
independent eye fixation, body symmetry, control of hands
and forearms, independent hand control, pencil control, and
spatial body perception - as the pre-writing and writing
skills to be learned before the goal of writing can be
achieved. These prerequisites are further analyzed into
sequential tasks that are practiced every day by the children
in the group sessions, first lying on their cots and then
sitting. When transfer is made to an actual writing situation,
the foregoing skills mirror parallel activities in the writing
task itself. For instance, while operating in a free-sitting
situation, the child stretches his arms out to the sides and
then touches his hands together in the middle, which parallels
in the writing lesson the n, Acing of two dots at the sides of
the paper and two dots in the middle. Thus, the task is broken
up into smaller movements which, when accomplished optimally,
are subsequently put together to form the complete, continu-
ous movements required for the writing task. The above
article is an invaluable guide to the understanding of the
principle of conductive education, using one facet of the
child's learning.

Conclusion.

The foregoing report indicates that the logic and appar-
ent success of conductive education has stimulated considerable
international interest. However, as is often the case when
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the need for innovation is critical, the advocates have
neglected a systematic evaluation of the project. In the
words of psychologists Gardner and Price (Cotton and
Parnwell, 1967, p. 11), there in no doubt that the Pet5
method, especially in the application to severely handicapped
children for whom little positive treatment is available --
deserves exhaustive study. . . " Such a study is the
objective of the current proposal.



C. Project Objectives

The objectives of the program were complex and existed
in many domains. In some cases it was easy to determine
empirically whether or not objectives had been met; in
others it was more difficult. The major objective is im-
plied by the project's title - it was a project to eval4-
ate the integrated management procedures for treating the
cerebral palsied. All other objectives were ancillary to
this one. Specifically enumerated, these ancillary object-
4.ves were:

to i lement a program using integrated management pro-
cedures tat replicate as nearly as possible those used at
the Institute for Movement Therapy in Budapest, Hungary,

to compare the motor, social and educational ro ress
of the children who were trained withEneate man e-
ment procedures with similar children who were trained wit
more conventional programs,

to develop ob ective instruments for the comparisons
listed above,

to develo a training program for both professionals and
parapro ess ma's,

to generate hypotheses for new research.

Implementing an Integrated Management Program.

While the procedures used in the Institute for
Movement Therapy have been generally described, (Cotton,
1965), their thorough documentation has never been
attempted. One of the objectives of the IMCP project
was to develop such documentation.

Furthermore, even extensive documentation of pro-
cedures is a sterile communication without a model
pro ram to observe. Therefore, one goal of the IMCP
project was to provide an exemplar, based on tlie Institute
for Movement Therapy, that is accessible to Westerners.

Co arias IMCP-Trained Children With Conventionally-
'risme wren.

The following passage appeared in the Addendum to
the original proposal, dated September 29, 1970.
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"Goals for the experimental and control subject
populations will be defined in terms of the follow-
ing categories: motor skills, communicative skills,
social development and academic achievement.

Motor achievements will be sought and measured in
the following areas: mat skills, sitting, 9ul1 ing
to a standing position and maintaining it, sitting
down from a stand, walking, fine motor skills,
writing, dressing, eating, and drinking. The goal
for each of these functions will be the independent
achievement of each of these factors within accept-
able limits of functional behavior.

Communicatively, the goals for the subject popula-
tion will be in the areas of receptive language and
general communicative skills including speaking,
listening, reading and writing. The goal in langu-
age development will be to achieve receptive and
expressive language development scores that somewhat
approximate the chronological age.

The program aims to improve socialization skills in
the subject population commensurate with those of
a similar age group. Specific items of measurement
are, as in the other goals mentioned, listed in the
appendix with the instrument designed to evaluate
these capabilities. Generally, we are interested
in the child's increased ability to interact
acceptably with all social forces in his environment.

Educational goals are defined, for purposes of this
study, in terms of general educational achievement
at primary and elementary levels. Such achievement
would include such categories as common observation,
aesthetic differentiation, size discrimination,
object association, spatial awareness, vocabulary,
number sequencing, analogies, arithmetic reasoning,
logical selection and opposites, as well as pre-
reading and reading skills. The goals in this
category would be for the children in the experimental
group to have progressed at an expected rate of
educational advancement over a two-year period."

While these goals have remained intact, comments are
in order. First, these goals are stated, for the most
part, in global, non-operational language. In fact,
however, they relate directly to the evaluation instru-
ments, so that functional movement goals are evaluated
using the Eau Claire Functional Abilities Test; communi-
cation goals are assessed by the Peabody Picture Vocabulary
Test and the Mecham Verbal Language Scale; socialization
skills are assessed by the Wolfe-Bluel Socialization
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Inventory; and educational goals are assessed by the
Peabody Individual Achievement Test. (See Section I-E)

Second, it was misleading to state the objectives
in terms of absolutes, (e.g., "developmental scores
that somewhat approximate the chronological age";
"progressed at an expected rate of educational advance-
ment over a two-year period"). The absolute goals were,
in fact, indeterminate. Furthermore, a priori limits
on a child's progress are specificallyexcluaed by the
philosophy of conductive education. Thus, the goals
for the children must be put relatively: it was ex-
pected that the experimental children would gain more
than their matched controls in all evaluation areas.

Developing Objective Instruments for the Evaluati
of FuhetiOnallkpromnents, Socialization and -Self-

s.

A thorough search of the measurement instrument
literature revealed no acceptable instruments for the
assessment of functional movement or of socialization
and self-care skills for low- functioning children. One
of the objectives of the IMCP project was to develop and
standardize the instruments necessary to make these
evaluations.

Developing a Model Training Program.

It seems almost axiomatic that the evaluation of
any social or education program should be accompanied by
provision for its dissemination. (An expensive evalu-
ation of this sort should not, of course, be undertaken
in the first place unless there is reasonable a priori
assurance that it will lead to reform.) Theraore, one
of the goals of the IMCP project was to develop a model
for training professionals and paraprofessionals in the
IMCP procedures.

Generating Hypotheses, for Additional Research.

While the IMCP project was committed to replicating
the Institute of Movement Therapy's procedures as nearly
as ,ssible for the current evaluation, any future pro-
jects that continue the integrated management procedures
will not be so bound. Thus, the staff will search con-
tinually for potential improvements that could form the
basis for future research.

)5q



D. Method (Intervention)

This section describes the subject populations and pro-
grams that characterized the IMCP project and the Conventional
Training (CT) programs with which it was compared. Because
the IMCP program is documented extensively in the IMCP Docu-
mentation Handbook (Appendix A), only an overview of its
intervention procedures is presented here. The description
of the intervention equipment is deferred entirely to the
Handbook.

Sub ects

The 10 IMCP children were housed at Northern Wisconsin
Colony and Training School in Chippewa Falls, Wisconsin. The
15 Conventionally Trained (CT) children came from three resi-
dential centers for the orthopedically handicapped in the
Midwest: Illinois Children's Hospital-School in Chicago,
Illinois, (n -4), Crippled Children's Hospital and School in
Souix Falls, South Dakota (n...3), and Worthington Crippled
Children's School in Worthington, Minnesota (n=8). Five of
the IMCP children and ten of the CT children were boys. In
February, 1971, the mean age of the IMCP children was 9.29
years and the unbiased standard deviation was 2.48. The
corresponding values for age of the CT children were 9.24
and 2.10.

The IMCP children were all those who met four criteria.
They were (a) non-ambulatory, (b) between the ages of five
and thirteen, (c) able to understand simple instructions, and
(d) admissible to Northern Wisconsin Colony (admission re-
quirements are a measured IQ under 70, permission of parents
and Wisconsin residency.) Only one of these children had
resided at Northern Wisconsin Colony prior to his enrollment
in the project. Two others were transferred from Central
Wisconsin Colony and Training School in Madison, Wisconsin.
Three more had been living at home and attending day care
programs. Finally, four had been in orthopedic schools.
Two of these had had five-day-per-week foster placement
and two had lived at home.

The 15 Conventionally Trained subjects were matched to
the extent possible with the IMCP subjects on their (a)
description of cerebral palsy involvement, e.g., athetoid
quadriplegia, spastic quadriplegia, mixed spastic athetoid,
etc.; (b) chronological age, (c) mental age, (d) motor ability
in lying, sitting and "walking" positions, (e) hand skills,
(f) dressing abilities and (g) speech characteristics.

An Overview of the IMCP Program

After two years of pilot programming, the project began
its documented program (see Appendix A) in February,.
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1971, and continued thru April, 1972. The program was an
intensive total therapy that was staffed by degree-holding
teacher therapists and competent institutional aides. The
teacher therapists got the children out of bed at 6:00 a.m.
and spent the next 131/2 hours in direct contact with them
administering a program that was integrated to maximize the
interwoven reinforcement of the various activities that
occurred during the day. A detailed description of a
typical day follows.

Rising and pre-breakfast activities (3/4 hour)

Breakfast (13/4 hours), pottying and dressing for
(1 hour).

Throughout the period emphasis is on the applica-
tion of learned movements to daily living skills such
as face and hand washing, hair brushing, eating, drink-
ing, and toothbrushing. Children are encouraged to
exercise as much independence as possible in performing
these activities. Before and after breakfast, changing
of clothes is carried out on the plinths in a lying
position.

Plinth Series (tasks carried out in a lying position)

This is a group activity concerned with the learning
and improvement of gross motor skills. Children begin
in a supine position and proceed through a number of
changes of place and position as dictated by the state-
ments of the task by the teacher therapists. The tasks
are chosen to improve such things as body symmetry,
grasp and release, targeting, rolling, range of motion
and perception, particularly perception of body image.
The Plinth Series and the active movements involved
prepare the child for the applications (e.g., eating,
washing, dressing) which follow throughout the day.
The last task of the Plinth Series (sliding off in
prone) brings the children to the ends of the plinths
with their feet touching the floor.

Standing, pottying and moving to table hour).

The children, as a group, repeat a number of inten-
tions designed to help them assume a proper standing
position. Each child stands grasping the slatted plinth
before lowering himself to a potty, stands up from the
potty and moves (by walking behind a chair) or is moved
in his chair to the table. These functional changes of
position afford an opportunity for the application of
those gross motor skills learned during the Plinth Series.
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Morninik break - juice (3/4 hour).

The group again applies learned skills to drinking.
Large double-handled cups are used and the children
are encouraged to be as independent as possible in
grasping the cup, moving it to and from the mouth with
elbows fixed on the table, and releasing it. Regard-
less of the amount of independent functioning for any
given child, drinking is stressed as a bilateral function.

Hand Class (1 hour).

The group activity concentrates on improving the
ability to use the hands and arms while maintaining
an upright sitting position. The skills learned include
grasp and release, vertical and horizontal movements
of the arms as well as proper hip, upper trunk and foot
position for sitting. The tasks stressed are primarily
designed to be applied in hand washing and eating,
which follow during the lunch period.

Handwashing and Lunch (1 hour).

For lunch, as for breakfast, practical application
Is made by the children of those motor skills learned
and perfected during the formal activities. With
increased staff at this time, additional assistance
and direction is available for those children who are
able to feed themselves.

Rest Period (1 hour).

The early -shift staff are replaced by the late-
shift staff. They exchange information while the
children either rest on the plinths, play quietly or
go outdoors. Some hotpacking of joints is done in
preparation for the next activity.

Standing, and Walking (1 hour).

The group is subdivided into three subgroups accord-
ing to level of ability; thus tasks are individualized.
Those children capable of some independent stepping
devote time to improving that skill and comprise one
subgroup. A second subgroup consists of those children
capable of sitting independently with support. Atten-
tion is devoted to rising independently from a sit,
weightbearing, and sitting down from a stand. In a
third subgroup which consists of children who are
capable of sitting independently only at a table, the
tasks are designed to promote stable sitting while
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grasping a support to prepare for standing up. At
the termination of this activity, the children move
to the tables in the most suitable way possible and
prepare for the second drink break.

School (l1 hours).

The group meets together part of the week (usually
one day) and divides the other.part_(1sually four days)
into two groups termed pre - primary and "primary. II
This division is essentially on the basis of observed
intellectual capability. The pre-primary group con-
cerns itself with simple number concepts, some word
recognition, vocabulary growth (both receptive
and expressive) and an increase in general environ-
mental awareness. Learned hand skills are applied
in making responses and in participation in general
school activities, such as painting, paper folding,
etc. The primary group emphasizes pre-reading skills,
simple mathematics and general language improvement.
Hand skills are applied in making responses. When the
two groups meet together, the children are exposed to
a more general program designed to build sensory and tac-
tile awareness, to increase knowledge of the environ-
ment and to promote greater manual dexterity. Much
attention is given to vocabulary building and receptive
language. improvement. This group contributes to the
planning and preparation of such outside activities as
picnics, parades and trips to the zoo in which they will
then participate. Throughout school, a good sitting
position is stressed by the teacher-therapist.

Dinner and Bedtime Activities (2-2i hours).

After handwashing and eating, the children potty
and return to the plinths to undress and don pajamas.
Dinner is carried out much the same as the other two
meals with the addition of three bath nights per week
during which the children are encouraged to attempt self-
washing. After the children are in their pajamas, the
TV might. be turned on, a story might be read, or tutor-
ing in school, for ex le, might be done. A final
pottying occurs before ights are.. turned off for the
night.



Overview of "Conventional Training" Programs,

The "Conventionally Trained" children were sampled
from three Orthopedic Schools in the Midwest: Illinois
Children's Hospital-School, in Chicago, Illinois;
Crippled Children's Hospital and School in Souix Falls,
South Dakota; and Worthington Crippled Children's School
in Worthington, Minnesota.

Exerpts from the literature
have published about themselves
exerpts make it clear that each
an intensive program of therapy
by a sound professional staff.

Illinois Children's Hospital-School

Illinois Children's Hospital-School, is a
residential institution for severely orthopedically
handicapped children. It is operated by the Depart-
ment of Children and Family Services of the State
of Illinois, and has a capacity of 100 resident
students. The Hospital-School is an Educational
and Rehabilitation center, rather than a fully
staffed and equipped hospital. Yet, the Medical
Program, within the institution, is quite diversi-
fied, and the location in the Chicago Medical
Center, puts highly sophisticated and specialized
resources at the fingertips of the Resident
Medical Staff.

that these institutions
are printed below. These
of these programs involves
and education administered

Hospital-School students, about two-thirds of
whom are in the elementary school program, and
one-third in high school, attend classes within
the institution every weekday except during
holiday recesses and summer vacation (unless they
attend summer school). The program is approved
by the Office of the Superintendent of Public
Instruction as meeting standards for all public
schools in the state.

There are unique differences in the Hospital-
School Program. Classes are much smaller than in
to e regular school, averaging seven to nine stu-
dents per class. The programs are non-grade
i.e., the student is not required to complete
courses during a stipulated period of time.
Instead, he works at his own pace to master the
course content. Allowances are made for difficulty
he may have in reading or writing because of his
disability. He may require a great deal of
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special attention from the teacher, or help from
a volunteer classroom assistant.

I While adjustments are made in the form of a
child's schooling, there is no relaxation of
standards for his intellectual achievement.
The Hospital-School, readies the student for life
after graduation, by applying the same academic
goals as those established for non7ERITNTaigir
children. The high school program has two tracks,
one geared to the needs of the child capable of
attending college, and the other stressing pre-
vocational training and self-help skills which
will enable the student to live independently
after graduation, or with a lesser amount of
assistance from his parents, relatives and
associates,

I
The teaching staff includes 15 full-time

instructors who are supervised by an Educational
Director. All teachers have training in Special
Education, many have Master's Degrees, and all

I have had some graduate training. Besides serving
as a practice-teaching resource for Education
students from Northern Illinois University and

I
Illinois State University, the Hospital-School
employs consultants in the fields of Music, Art
and Vocational Education, to augment the work
of its regular teachers.

IFull-time supervision by licensed physicians
is given to all medically-or &ented services, but

I the day to day rehabilitation work is carried out
mainly by Physical and Occupational Therapists,
Registered Nurses, and a Dietitian. Braces,

I Prostheses and other appliances are prescribed
and changed as needed for maximum assistance to,
and development of, each child.

I About 100 women, men and teen-agers volunteer
to serve as classroom assistants, tutors, field
trip and clinic escorts, mealtime helpers, social
service aides, and in a variety of other capaci-

r
,

ties. They lend assistance to the rehabilitation
iL program, converse with the youngsters about places
t
, they have been and about wo-fthwhile experiencesI

in store for the youngsters outsize the institu-
4

tion.

IA complilte Physical Education- :creation Pro -

21

32



gram is offered to all students allowing each
student to participate at his physical ability
level. Students are as active in this program
as the Medical Rehabilitation Staff will allow.
Some of the activities are -- Basketball, Field
Hockey, Softball, Badminton, Football, Bowling,
Pool, Checkers, Chess and Shuffelboard.

Crippled Children's Hospital and School

In March of 1952 the
admitted to the Crippled
and School, Sioux Falls,
education and treatment.
therapy, educational and
were added in a building
January of 1958.

first children were
Children's Hospital
South Dakota4.for
Additional dormitory,
recreational facilities
program completed in

The Rehabilitation Center is licensed to
accommodate 64 boarding and 40 day student-
patients.

The Crippled Children's Hospital and School
is a non-profit corporation owned by contributors.
Monies for operation come from voluntary donations,
bequests and memorials, educational fees from the
School District in which the child resides and
from the State Department of Public Instruction
and parent fees.

Approximately 100 staff members assist in
the rehabilitation program at C.C.H.S. Presently
there are thirteen teachers, five physical thera-
pists, four occupational therapists, five speech
therapists, one social worker, one psychologist
and five registered nurses on the staff, in
addition to auxiliary personnel.

Housemothers, dorm counselors, maintenance
men, cooks, clerical staff and all employees (in
addition to therapists, teachers and nurses) are
considered part of the rehabilitation team.
Through identification with staff members, the
children are aided in acquiring appropriate social
roles. The staff members have a direct influence
on motivation in therapy and education, moral
values, acceptance of disability and the establish-
ment of realistic goals.

Education is provided at the Crippled Children's
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I

Hospital and School from pre-school through highschool. The classes and curriculum are similar
to those found in the public schools. Pupilsare placed in graded classes according to their
previous school records. They are normally pro-moted a grade each year, although loss of timecaused by illness or surgery may delay progress.

Class size is normally limited to 14 students
to provide for more individualized instructionand to allow the teacher time for helping thepupils with their physical needs. Special equip-ment in the classroom may include electric type-writers, desk hearing aids, beds, book holdersand other equipment to facilitate the mechanicsof education.

The elementary program parallels that of thepublic school and children are able to transferin or out with very little difficulty.

In addition to the required courses the highschool ofters a full commercial program since
secretarial or clerical work is often a possiblevocation for physically disabled persons. Stu-dents may also take electives on an individual
basis or by programmed instruction.

A correlated program of music, art and socialstudies provides for the social and cultural
development of the student in the areas of learn-ing dealing with human relationships and creativeexpression.

The physical rehabilitation area of the pro-
gram at C.C.H.S. makes a definite effort to
coordinate the therapy program with the other
departments of the center. No one area of theprogram is proportionately more important than
another. Patients are scheduled for treatmentperiods of varying lengths of time, and as oftenas necessary. At no time are children scheduled
for group therapy, except in speech; rather, eachchild is seen individually for his particularneeds. The program includes occupational,physical and speech therapies all of which arestructured to the particular disabled child.

Students spend two hours a week in the gym-nasium activities, two hours in swimming in-struction, and one hour in health education class.
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Even the most severely disabled participate in
games and sports.

Worthington Crippled Children's School

The Worthington Public Schools operate a
unique facility in the Worthington Crippled
Children's School. WCCS is the only public tax
supported residential school for neuro-orthopedically
handicapped students in the state of Minnesota.
It has residential space for 51 and classroom space
for about a dozen day students.

As the only such residential institution in
Minnesota, the Worthington School handles children
with many types and degrees of handicaps. Often
a student may show little physical evidence of
being handicapped. Some may suffer from cerebral
palsy and deafness or cerebral palsy and limited
vision. Other students cannot speak but are able
to learn to read and communicate with the help of
electric typewriters and wordboards. Each student
presents unique learning problems.

The school operates on a regular nine month
school term, and all school holidays and vacations
are observed. The focus of the program is on the
education of the students in academic and vocational
areas. The program also has speech therapy,
occupational therapy, and physical therapy all of
which are structured to overcome learning limita-
tions. This is not primarily a clinical facility
but rather an educational facility. Clinical,
hospital-like, remediation is provided only in
such a way as to maintain and develop those abili-
ties necessary to foster the ability to learn.

The school offers a wholistic learning experience
for the handicapped student. In classes, the student
progresses to the best of his ability under teachers
who are specially trained in teaching handicapped
children and assisted by teachers' aides.
Occupational, physical, and speech therapies help
each youngster cope with his handicaps. A social
worker coordinates the school activities with the
student's home life and helps to create mutual
understandings. The residential staff includes a
supervisor of residence, child care workers, cooks
and custodians who see to the student's needs



outside the classroom.

Each classroom has about ten students per
teacher and the students are divided into pri-
mary, intermediate, or upper classes. Since
many of the students are multiply handicapped
(including some blind and deaf students), in-
dividual programs are worked out for them,
including time for occupational, physical and
speech therapies.

The residential program, under the direction
of a supervisor of residence provides a group
living experience for the students during the
times they are not in school, including their
only outside experience, a Saturday swimming
program at the Y.M.C.A.



E. Method (Evaluation)

This section describes the methods used to evaluate the
project and compare its results with those of the Conventional
Training programs.

Selection of Sub ects and Experimental Design

Subjects are described in Section I-D above. The
original design had called for the matching of-pairs
on the characteristics described in that section. One member
of each pair was to be randomly selected for the IMCP pro-
gram and the other tested periodically but otherwise left to
whatever programming was available to him. Limited numbers
of available children precluded the exercise of this plan.
"Matched" pairs were then selected for the ten IMCP children
from the three cooperating institutions described above. In
addition, five extra comparison subjects were selected in
order to fill in for any who might be lost for one reason or
another. However, pretest analyses indicated (a) that the
"matched" pairs did not perform comparably on the criterion
instruments and (b) that the CT children were superior to the
IMCP children on several Eau Claire Functional Abilities Test
subtests and the IMCP children were superior to the CT child-
ren on two of the Wolfe-Bluel Socialization Inventory subtests
(see Evaluation Instruments below). The decision was made
to use all the subjects and use repeated measures and statis-
tical control to compensate for this mismatching.

Because the original design called for repeated measure-
ments, making the gain score the variable of analysis, the
necessity to use mismatched intact groups was less crucial
than it would have been for a posttest-only evaluation plan.
However, there remained the possibility that the subjects
with higher (or lower) initial scores might have more poten-
tial for growth, so that differential group gains might be
due to initial differences rather than to any effect of
interventions per se.

This possibility prompted the use of a procedure to
adjust scores statistically for any gains that could be
attributed solely to subjects' age and pretest scores. This
statistical procedure is presented in Section II-D (Analyses
of ECFAT Posttest Scores That Were Adjusted for Pretest and
Age) below. The rationale for this procedure is discussed
in Section III-C (Rationale for the Experimental Design).

Evaluation Instruments

It was noted in Section I-C that no satisfactory instruments
were found to assess functional movements or socialization and
self-care skills of severely handicapped cerebral paslied
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children. For this reason, the project staff developed the
Eau Claire Functional. Abilities Test (ECFAT) and the Wolfe-
Bluel Socialization Inventory (WBSI). Appendix B presents
these instruments along with the procedures and results of
their field testing.

.

The ECFAT was used to measure periodic changes in motor
behavior. This instrument is a series of 11 items that
parallel the project's goals for motor behavior: Mat Tasks,
Free Sitting, Standing Up, Sitting Down, Walking, Eating,
Chewing, Drinking, Hand Skills, Writing and Dressing. Each
item has nine levels of competence. It is administered by
an examiner who has been trained to recognize degrees of
functional independence in these areas. The field testing
of 51 children in three orthopedic schools produced an inter-
rater reliability of .997 for the total ECFAT score. The
retesting of 45 of these subjects 16 months later produced a
test-retest reliability of .958. Reliabilities of individual
items are presented in Table 1 and Appendix B.

The WBSI was used to measure periodic changes in social
and self-help skills. This instrument contains 62 items in
seven subscales: Self Care, Environmental Orientation,
Independence, Communication, Emotional Maturity, Group In-
teraction, and Intellectual Growth.

Each item of the WBSI specifies a behavior that may or
may not characterize the subject being evaluated. The re-
spondent's task is to assign a number to each item depending
upon whether the behavior characterizes his subject never (0),
rarely (1), sometimes (2), or usually (3). Because the WBSI
depends upon observations of the subject's behavior, it must
be completed by a carefully instructed respondent who has
frequent interaction with him. The field-testing of 49
children from the IMCP pilot project and two orthopedic
schools produced an inter-rater reliability of .505 for the
total score. The test-retest reliability, available only
for the 25 IMCP and CT children was .694. The reliabilities
of individual items appear in Table 1 and Appendix B.

Communicative skills were measured in terms of receptive
and expressive language development. Non-verbal language
development was estimated by the Peabody Picture Vocabulary
Test (PPVT) and verbal skills by the Verbal Language Develop-
ment Scale (VLDS). The published alternate-form reliability
for the PPVT varies from .67 at a chronological age of six
to .84 at age 18. The test-retest reliability for the 25
IMCP and CT children was .755. No reliabilities are report-
ed in the VLDS manual. The test-retest reliability for the
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25 IMCP and CT children was .822.

General educational achievement levels were established
by the Peabody Individual Achievement Test (PIAT), a new but
well-established instrument that is especially useful for
testing achievement in low-functioning populations. The pub-
lished overall reliabilities of the PIAT vary from .82 at the
kindergarten level to .92 at grade 12. The subtest reliabilities
range from .64 fol Reading Comprehension to .89 for Reading
Readiness.

Evaluation Procedure

The 10 IMCP and 15 CT children were tested three times,
once in the spring of 1971, once in the fall of 1971, and
once in the spring of 1972.

The ECFAT was administered three times by the same tester,
a physical therapist who was given thorough orientation to the
ECFAT's scoring procedures. The PPVT and PIAT were administered

a psychologist. Both testers were uninformed regarding the
:Lutare of the project. Thus, for these instruments at least,
there was an almost ideal double-blind procedure.

These two testers administered their instruments in late
April of 1971, late November of 1971, and late April of 1972.
In every case their testing spanned a period of two weeks or
less.

The WBSI and VLDS, by their nature, must be completed by
a respondent who knows a child well, which precludes their
being completed by an uninformed observer. The procedure
for the administration of these instruments was to select a
respondent who was in a position to observe objectively
his subjects'social and self care behaviors. All institutions
were asked to use the same respondent on successive test
administrations, although staff turnover and children's ad-
vancement in programs resulted in many exceptions to this request.

Because the WBSI and VLDS evaluations were not scheduled
for a particular day, each testing "date" covered several
weeks.

The ranges of testing dates for the IMCP children were

from February 11 to March 5 in the Spring of 1971,

from December 14 to December 15 in the Fall of 1971,

and from April 30 to July 19 in the Spring of 1972.
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The corresponding ranges for the CT children were

from June 24 to July 19 in the Spring of 1971,

from November 16 to December 16 in the Fall of 1971,

and from May 5 to July 19 in the Spring of 1972.

While the lack of control over these testing dates is
undesirable, it should be noted that only two of the IMCP
children had their final WBSI evaluations after May 8, 1972,
while all of the CT children had theirs after that date.
Thus there was moderate compensation for the differential
WBSI testing dates in the spring of 1971.

Videotaped Evaluations

The acquisition of a Sony Videotape afforded the project
a new dimension in evaluation. Any educational, rehabilitative
or therapeudic program has multiple criteria for success and
must be evaluated on all of them simultaneously. The recent
acceleration in the development of multivariate analysis (e.g.,
Tatsouka, 1971; Cooley & Lohnes, 1971) has been one solution
proposed to deal with multiple criteria. The strategy of
multivariate analysis is to use several criteria simultaneously
so that a single judgment can be made regarding their prediction
by either a univariate or multivariate independent variable.

While mathematically elegant, multivariate analysis
makes universally violated assumptions about its data and,
furthermore, requires the translation of subjective criteria
for success into numbers. A common cry of the practicioner
is that the richness of a behavior is stripped away by this
translation. One alternative to the conventional multivariate
approach to multidimensional evaluation requirements was
attempted by the IMCP project. The strategy of this alternative
was to take periodic videotaped records of the IMCP children
in six selected activities: eating, drinking, rolling over,
potting, standing and/or walking, and free sitting.

At the end of the program, these were to be scrambled
using the editor potential of the Sony videotape recorder.
Then the teacher therapists were to rate the tapes, and order
them according to the competence of the child. Kendall's
coefficient of concordance would index the success of their
ordering.

This procedure had two major virtues. First, it avoided
the problem of translating rich, complex behavioral criteria
into sterile checklist items. Evaluations could be based
on behavior that was actually observed. Second, it permitted
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the unbiased judgments of improvement to be made by the
therapists who knew the children best. Since the tapes would
be in random order, there would be no time cues to tell the
rater the correct order of the tapes, thus assuring that the
therapists' vested interest in the program's success would
not bias their judgments.

Unfortunately the videotaped evaluations could not be
made according to plan. First, the start of taping was de-
layed until April, 1972, just before final evaluations were
made. Two subsequent tapings were made - one in early June,
1972, and one in late July, 1972. Second, the teacher
therapist who was the facilitator on the first evaluation
tape was not always available for subsequent tapings. It
seemed undesirable to include individual differences in
therapists as a source of variation in the rating of the
children's performance. Third, although the effort was made
to select behavior samples that would be independent of their
settings, this effort was only partially successful. Dis-
couraged by these difficulties and by limited time, but still
enthusiastic about the approach, the staff elected to judge
the tapes relating to those behaviors on which they thought
improvement would be observed. One of the teacher therapists
was then asked to select the April and July recordings of these
twenty behaviors on which there were no date-specific cues.
She was able to find only five such selections. The teacher
therapist responsible for editing then scrambled the July
and April recordings of the five selections, and five other
therapists rated them according to the following instructions:

I will show you the tape twice. The first time
you are to watch the tape to judge the order of each
child's activity. Ignore environmental cues, and
make your decision only from the child's performance.
Using a for April and 1.02 for July, note on your data
sheet the order that you have determined to be
correct. You may see all or any part of the tape
again. Stop it anytime.

I will then show the entire tape again; this
time jot down environmental cues that you see. If
you change your mind on the order due to environ-
mental cues, just indicate it with an X, do not
change any answers.
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II. Results

This division of the report presents the data and
their analyses that were used to evaluate the effective-
ness of the IMCP procedures.

Section A presents the reliabilities of the project-
made instruments. Section B presents the descriptive
data on the 28 dependent variables that had been selected
to compare the IMCP and Conventionally Trained (CT) child-
ren. Section C presents the inferential analyses of the
data described in Section B. Section D describes'a special
analysis of the ECFAT, one that included statistical
adjustments for the initial differences between the IMCP
and CT groups on many of its subtests. Finally Section E
presents the results of the videotaped evaluations.

A. Reliability of Dependent Variables

Careful field-testing of the project-made instruments
and repeated measurements made possible several sources
of reliability estimates for the measures that were used
to compare the IMCP and the Conventionally Trained (CT)
children. These are shown in Table 1. It is clear that
both the inter-rater and the test-retest reliabilities
of the Eau Claire Functional Abilities Test were unusually
high. Although the inter-rater and test-retest reliabili-
ties of the Wolfe-Bluel Socialization Inventory were less
impressive than those of the ECFAT, they were certainly
satisfactory. The test-retest reliabilities of the stand-
ardized instruments were very adequate despite their use
on subjects at a very low range of ability.

B. Descriptive Data

The results for the three administrations of the 28
dependent variables are plotted in Figures 1, 2, 3 and
4. The descriptive data are shown in Tables 2, 3 and 4.
The general impression left by these descriptive data is
that the Conventionally Trained subjects were initially
superior to the IMCP children on both the cognitive
measures (PPVT, PIAT, and VLDS) and the functional motor
abilities (ECFAT), and that they maintained this super-
iority throughout the one-year evaluation period. In
contrast, the performance of both groups is strikingly
similar on the socialization measures (WBSI). With the
exception of the IMCP children on the Functional Abili-
ties Tests, both groups appeared to register improvement
in all three areas of measurement.
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Table 1. Instrument Reliabilities

Dependent
Variable

First
Field

Inter-rater Test-retest

Test
Both

Field Tests
Field
Sam

1ProSect
Samulg_WBSI n 49

ECFAT n 51
Fa-4= -167w-45 n 25

ECFAT
Mat tasks .991 .957 .877 .937
Sitting .981 .995 .892 .871
Standing .993 .992 .844 .959
Sitting down .959 .968 .839 .947Walking .990 .992 .819 .946Eating .996 .995 .951 .897Chewing .983 .9.50 .811 .838Drinking .993 .987 .931 .943Hand skills .996 .998 .942 .910Writing 1.000 1.000 .847 .793Dressing .954 .990 .850 .928Total .997 .998 .958 .984
WBSI
Self-care .633 - - .503Evmtl.Orient. .100 - - .518Independence .444 - - .478Communication .792 - - .781Emo.Haturity .423
Granteraction .563

-

.,,

-

-
.652
.425Intell. Growth .464 - - .460Total .506 - - .694

PPVT - - - .755
PI AT
Math - - - .742Reading Rec. - - - .794Reading Comp. - - - .884Spelling - - - .721Gen. Info. - - - .870Total - - - .819
VLDS - - - .822

Reliabilities in this column were based on three occasions
of measurement adjusted by the Spearman-Brown procedure
(Winer, 1962, p. 128) to reflect the per-occasion relia-
bilities, making them comparable to the others reported.
The Groups by Occasions. interactions have been partialed
out using Winer's suggested procedure. The n in this column
is 24 for the ECFAT.
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Figure 2o. WOLFE-BLUEL SOCIALIZATION INVENTORY.
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Figure 2b. WOLFE-BLUEL SOCIALIZATION INVENTORY.
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Figure 3. PEABODY INDIVIDUAL ACHIEVEMENT TEST.
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Figure 4. PPVT and VLDS.
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While the progress of the two groups was parallel onmost measures, there were some exceptions. The CT child-ren appeared to gain more than the IMCP children on sev-eral subtests of the ECFAT, while the IMCP childrenappeared to gain more on the Self Care and Communicationsubtests of the WBSI.

C. Inferential Statistical Tests of Results

The inferential statistics that tested the significanceof these descriptive data are shown in Table 5.

One Conventionally Trained subject was lost for theECFAT only on Occasion 3. On all analyses not involvingthis case there were 10 IMCP children and 15 CT subjects,making one degree of freedom in the nunerator and 23 inthe denominator. In order to signal a significant de-parture from chance an F-ratio with 1 and 22 degrees offreedom must reach or exceed 4.30. All such F-ratios arestarred in Table 5.

The analyses of most interest, the only ones thatwill be described here are those that cover the entireone-year interval, from the spring of 1971 to the springof 1972. The F-ratios for these analyses are reportedin the middle column (labeled 0
1
0
3 ) for each source.

These analyses support the general impression ex-pressed above. First, the F's for Groups indicate thatthe Conventionally Trained (CT) subjects' overall levelof scoring was significantly above that of the IMCPsubjects on five of the 11 ECFAT subtests, on the totalECFAT, and on seven of the eight cognitive measures.No significant differences were noted on any of thesocialization (WBSI) measures.

Second, the F-ratios for Occasions indicate thatimprovements, while small, were statistically reliablebecause of the small intra-individual variability. Whenboth groups were considered as a whole, significant gainswere registered on two ECFAT subtests,.(Walking
and Writing),the ECFAT total, all of the WBSI subtests, WBSI total, andseven of the eight achievement measures. Two ECFAT sub-tests, Eating and Drinking, showed significant losses.

The most important comparisons are those associatedwith the Groups by Occasions interaction. Only fiveinteractions were found to be significant. Three ofthese, (Eating, Drinking, and the ECFAT total) favoredthe CT group, while two (Self Care and Communication)
favored the IMCP group.
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Table 2. Means, Unbiased Standard Deviations and Possible
Ranges for the 28 Dependent Variables for the IMCP
and Conventionally Trained Groups on the First Test
Administration.

Dependent
Variable

Possible
Range

IMCP Conventional
n -10 n15

116-7t an

ECFAT

Mat tasks
Sitting
Standing
Sitting down
Walking
Eating
Chewing
Drinking
Hand skills
Writing
Dressing
Total ECFAT

WBSI

Self-care
Evmtl.Orient.
Independence
Communication
Emo.Maturity
Gr.Interaction
Intell. Growth

Total WBSI

PPVT

PIAT

Math
Reading Rec.
Reading Comp.
Spelling
Gen. Info.
Total PIAT

0-8 3.1 2.96 5.3 2.87
0-8 4.0 2.21 6.3 2.02
0-8 2.6. 2.84 4.3 3.26
0-8 2.5 2.92 4.7 3.11
0-8 1.4 2..50 2.8 2.54
0-8 3.9 2.51 5.9 2.09
0-8 3.3 2.50 5.7 1.94
0-8 4.0 2.63 5.2 2.34
0-8 2.9 3.18 5.2 3.01
0-8 .9 2.03 3.3 2.99
0-8 2.3 2.45 3.7 2.05
0-88 30.9 26.30 52.5 23.89

0-21 12.1 4.82 15.1 4.96
0-30 26.1 3.35 26.5 4.98
0-24 17.6 3.17 15.4 5.73
0-27 13.9 5.76 19.9 7.25
0-30 22.4 3.24 23.5 4.09
0-33 21.1 5.24 22.1 8.23
0-21 15.5 2.95 14.5 4.73
0-186 128.7 18.96 136.9 33.66

MA in Mos. 51.0 30.89 78.0 27.10

Grd.Eq. 3.1 5.34 10.9 9.00
Grd.Eq. 2.2 3.12 10.6 8.72
Grd.Eq. .0 .00 5.3 9.16
Grd.Eq. 3.1 3.54 10.4 8.79
Grd.Eq. 2.1 3.48 16.1 15.04

1.4 2.68 9.8 7.97

VLDS Age Eq. 2.1 1.65 4.2 2.32

ECFAT
WBSI
PPVT
PIAT
VLDS

Eau Claire Functional Abilities Test.
Wolfe-Bluel Socialization Inventory.
Peabody Picture Vocabulary Test.
Peabody Individual Achievement Test.
Verbal Language Development Scale.
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Table 3. Means, Unbiased Standard Deviations and Possible
Ranges for the 28 Dependent Variables for the IMCP
and Conventionally Trained Groups on the Second
Test Administration.

Dependent
Variable

Possible
Range

IMCP Conventional
n 10 n = 15

Wan S.D. man S.D.

ECFAT

Mat tasks 0-8 3.6 2.91 5.8 2.62
Sitting C-8 4.7 2.63 7.1 1.51
Standing 0-8 2.3 2.87 4.5 3.42
Sitting down 0-8 2.6 3.10 4.3 3.37
Walking 0-8 1.5 2.68 3.7 3.20
Eating 0-8 3.3 3.50 5.9 2.52
Chewing 0-8 3.4 3.06 6.1 1.64
Drinking 0-8 3.1 3.45 5.3 2.35
Hand skills 0-8 3.4 3.41 5.9 3.00
Writing 0-8 . 1.5 2.95 3.1 3.31
Dressing 0-8 2.2 2.30 4.3 2.43

Total ECFAT 0-88 31.6 29.51 56.1 25.56

WBSI
Self-care 0-21 16.7 4.00 17.0 4.33
Envmtl. Orient. 0-30 28.8 1.48 27'.7 2.58
Independence 0-24 19.4 2.59 18.3 4.18
Communication 0-27 18.2 5.31 23.2 3.97
Emo.Maturity 0-30 24.3 1.34 25.5 3.58Gr.Interaction 0 3 24.9 5.97 24.8 8.19
Intell.Growth 0-231 17.1 2.56 13.5 6.72

Total WBSI 0-186 149.4 15.04 149.9 23.18

PPVT MA in mos. 59.7 27.47 87.6 32.02

PIAT
Math Grd.Eq. 3.2 5.10 12.3 8.98
Reading Recog . Grd.Eq. 2.5 3.90 10.7 8.30
Reading Comp. Grd.Eq. .0 .00 4.5 9.30
Spelling Grd.Eq. 4.8 6.32 13.9 8./8
General Infor . Grd.Eq. 2.2 5.10 17.3 15.54

Tota; PIAT 1.9 2.89 11.3 7.73

VLDS Age Eq. 2.8 1.38 5.9 2.90

ECFAT = Eau Claire Functional Abilities Test
WBSI = Wolfe-Bluel Socialization Inventory
PPVT = Peabody Picture Vocabulary Test
PIAT = Peabody Individual Achievement Test
VLDS = Verbal Language Development Scale
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Table 4. Means, Unbiased Standard Deviations and Possible
Ranges for the 28 Dependent Variables for the
IMCP and Cnnventiounlly Trained Group on the Third
Test Administration.

Dependent
Variable

Possible
Range

IMCP
n = 10

Conyentional
In = 15

Mean S.D. Mean S.D.

ECFAT
Mat tasks 0-8 3.5 2.84 6.1 3.05
Sitting 0-8 4.4 2.59 7.1 1.70
Standing 0-8 2.1 2.69 4.8 3.40
Sitting down 0-8 2.4 2.99 4.9 3.24
Walking 0-8 2.0 2.83 3.9 3.22
Eating 0-8 2.4 2.91 6.1 2.35
Chewing 0-8 3.4 2.63 6.5 1.51
Drinking 0-8 2.9 3.54 5.4 2.53
Hand skills 0-8 3.0 3.53 6.4 2.82
Writing 0-8 .9 2.51 4.9 2.96
Dressing 0-8 2.3 2.26 4.6 2.77

Total ECFAT 0-80 29.3 27.35 60.8 24.77

WBSI
Self-care 0-21 19.0 2.45 15.9 4.67
Envmtl. Orient. 0-30 29.5 .71 28.3 2.79
Independence 0-24 20.9 2.77 18.2 3.84
Communication 0-27 21.7 3.80 23.1 5.76
Emotional Mat. 0-30 24.8 2.15 26.1 3.01
Group Interaction 0-33 28.1 5.09 27.9 3.96
Intell. Growth 0-21 18.2 2.49 17.6 2.20

Total WBSI 0-186 162.2 15.40. 157.0 20.89

PPVT MA in mos. 59.1 30.46 100.33 27.89

PIAT
Math Grd.Eq. 3.0 4.99 16.1' 13.25
Reading ReCog. Grd.Eq. 2.9 4.73 13.9 10.71
Reading Comp. Grd.Eq. .0 .00 6.9 11.97
Spelling Grd.Eq. 6.3 8.15 14.2 9.56
General Infor. Grd.Eq. 2.4 6.04 22.5 18.15
Total PIAT 1.9 3.45 13.5 10.37

VLDS Age Eq. 3.7 1.82 5.4 2.75

ECFAT = Eau Claire Functional Abilities Test
WBSI = Wolfe-Bluel Socialization Inventory
PPVT = Peabody Picture Vocabulary Test
PIAT = Peabody Individual Achievement Test
VLDS = Verbal Language Development Scale

In = 14 for all ECFAT bubtests and the Total.
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D. Analyses of ECFAT Posttest Scores That Were Adjusted

for Pretest and Age

Because the CT group performed better than the IMCP
group on the initial ECFAT administration, there was
danger that subsequent improvement might be associated
with ECFAT starting level rather than with treatment
differences se. As protection against this danger,
a procedure was Tivised to correct for these initial
differences. Test-retest data were available for 45 of
the 49 subjects who had been used to field-test the ECFAT
(see Appendix B of this report). These subjects were
sampled unsystematically from a population of non-ambula-
tory cerebral palsied individuals whose ECFAT scores over-
lapped with both the IMCP and the comparison groups.
Using these 45 cases a least squares prediction was made
of each ECFAT posttest subtest for each subject from four
predictor variables: the respective pretest and its
square, and chronological age in years and its square.
This analysis provided weights that could reasonably be
used to predict the posttest scores expected for any
IMCP or CT child from his pretest scores and his age.
The groups could then be compared on their obtained post-
test scores with their predicted posttest scores used as
covariates. In other words this analysis comparea the
groups on obtained posttest scores that had been adjusted
for any reliable influence of their predicted posttest
scores.

In more formal terms, this analysis was a modified
"two-stage" regression analysis. First the data (adjusted
for inter-test interval) from each of the 12 variables
from the field test sample were fitted to the following
equation:

Z = BiX + B2X2 + B3A + B4A2 + C

where Z is the predicted posttest.

,B; are weights that minimize the squared deviations
of Z 'from Z, the obtained pretest plus 12/16 of the 16-
month gain.

X is the pretest score.

A is the chronological age sixteen months after the
pretest.

Then the B weights from the field-test sample were
used to predict a posttest score for each of the 10 IMCP
children and 15 CT children. Finally, a one-way analysis

44
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of covariance compared the IMCP and control subjects
on their obtained posttest scores with their predicted
posttest scores used as covariates. The results of the
first stage of this analysis appear in Appendix B. The
results of the covariance analysis are summarized in
Table 6. The adjusted means from this analysis are plotted
in Figures la and lb as heavy dots. The means indicate
that the CT group maintained its superiority over the
IMCP group even after the two groups had been statistically
equated with regard to their predicted posttest. The
adjusted posttest mean of the IMCP children was greater
than that of the CT children on one subtest, Walking.
Furthermore, the inferential statistics indicated that
the CT children were significantly superior on the
Chewing and Writing subtests as well as the Eating, Drink-
ing and Total (cf. Table 5). (Although the F for Drinking
was .13 short of that required for significance, there
seems little point in changing the decision to reject
the null hypothesis here.)

The R2 column indicates that the covariate and group
membership variables accounted for a substantial pro-
portion of the observed posttest variance, a tribute to
the reliability of the ECFAT. Indeed, the predictors
accounted for 97.7 percent of the observed Total posttest
variance.

The % Var. Pred. Post. column indicates that the
covariate (the predicted posttest) accounted for between
59.2 and 91.7 percent of the criterion (observed posttest)
variance.

The % Var. Groups column indicates that while groups
were significantly different on five of the 12 variables,
this source accounted for an average of only about 10 per-
cent of the observed posttest variance.

As a supplement to the covariance analysis, one way
analyses of variance were done using as scores the differences
between a subject's predicted posttest and his observed
posttest. The mean predicted posttest scores for each
group are shown in columns 1 and 3 of Table 6. The
F-ratios for this analysis are shown in column 8. Again
the CT group was superior to the IMCP group on five of
the 12 variables. However, Standing was added to the
list of significant variables and Chewing was dropped.

Thus, the original impression that the Conventionally
Trained children performed better on the tests of motor
performance is, if anything, strengthened by the analysis
that was designed to correct for any disadvanage that the

45
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is

IMCP children might have had with regard to starting level.

E. Videotaped Analyses

The videotaped analyses offered what appeared to be
a simple approach to the evaluation of complex, multi-
dimensional changes in behavior that are not amenable
to objective measurement.

Despite the loss of data due to date-specific cues,
the analysis of five situations by five raters was possible.
Each rater was first asked to rate the behavior se and
then asked to note any cues that might be date-speciTic.
The results of the videotaped evaluations are shown in
Table 7. Column 1 shows that 19 of the possible 25 guesses
were correct. Assuming that choices are independent of
one another, a reasonable assumption in this case despite
the repeated measurements on children and by teacher
therapists, the binomial probability of 19/25 successes is
.007. Column 2 indicates the success with which the
therapists were able to ferret out cues that could pin-
point the taping date. It is clear that even these care-
fully screened selections were riddled with such cues -

the chance probability of 22 successes on 25 attempts is
less than .0005.

Thus, there is evidence that the teacher therapists
were able to judge whether global improvements were made
on several selected behaviors, but: there is simultaneous
evidence that there were non-behavioral cues that could
have influenced their judgments.
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III. Discussion and Conclusions

This section will discuss the results that were pre-
sented in Section II. Following this discussion will be
three epilogues. The first (Section B), will comment on
the validity of the practices of the IMCP project vis a
vis those of the Institute for Movement Therapy, afir
which it was modeled. The second (Section C), will discuss
the validity of the evaluation design. The third (Section
D), will present recommendations for future integrated
management programs.

A. Discussion of Results

The purpose of the analyses was to compare the IMCP
and Conventionally Trained (CT) children on the 28 depen-
dent variables that had been selected as valid criteria
for the assessment of the effectiveness of integrated
management. The major analyses relative to this purpose
were the Groups by Occasions analyses of variance that used
the data from the first and third occasions of testing.

These analyses partitioned the Groups and Occasions
variance into three components: (a) the Groups effect,
which contrasted the IMCP and CT children, (b) the
Occasions effect, which contrasted Test Occasion 1 with
Test Occasion 3, and (c) the Groups by Occasions inter-
action which contrasted the occasion-to-occasion change
by the IMCP children with the same change in the CT
children.

The Groups Effect

The most striking feature of the Groups effect is
the superiority of the CT children on the functional move-
ment and achievement variables. There was no exception
to their superiority on the ECFAT. This superiority was
significant for the variables of Sitting, Writing, Drink-
ing, Eating, Chewing, and Total ECFAT. All achievement
variables were associated with significant CT superiority
except the PIAT reading comprehension, a variable on which
no IMCP child scored above zero. In contrast, the groups
were very similar on the socialization measures.

While these overall differences are theoretically
independent of improvement, which is tested by the Groups
by Occasions interaction, they are cause for considerable
concern, for it is possible that a group's overall level
of performance might be correlated with occasion-to-
occasion changes in its scores. Two difficulties are
especially common. First, if scoreE, have a lower (floor)

4A
DI



and/or upper (ceiling) bound, as they do with the ECFAT
and WBSI, then scores that are near the extremes typically
show less change than scores in the middle of the scoring
range. Fortunately there appears to be no severe floor or
ceiling effects with the ECFAT, with the possible exception
of Sitting on the second and third Occasions for the CT
children. On the other hand, the IMCP children appear to
manifest severe floor effects on all the achievement sub-
tests. These statements are supported by noting the
depressed standard deviations for these variables (see
Table 2). These floor and ceiling effects make it very
unlikely that the units of measurement are comparable
for the two groups on these variables.

The second problem is more substantive. Even if it
could be argued that the units are comparable for the two
widely separated groups, it might be that a person with a
higher (or lower, for that matter) score might "have more
wo work with," and hence make greater improvement. While
there is no completely adequate solution to this potential
artifact of mismatched groups, the two-stage regression
analysis described above provided a reasonable approach to
mitigate its effects.

The Occasions Effect

Perhaps the most satisfying feature of the results
was the finding of significant improvement on 18 of the
28 dependent variables. Significant deterioration was
noted on only two variables, Eating and Drinking. Because
this improvement is summed over groups, it is not subject
to the qualifications discussed in the previous section.
However, it should be noted that some variables were
"carried" by one group or the other. The two variables
showing loss did so only for the IMCP group. The gain on
the ECFAT total was "carried" by the CT group. On the
other hand, the WBSI variables were carried in the main
by this IMCP group. Finally, both groups registered gains
on the achievement measures--the lesser gains registered
by the IMCP children were presumable due to the previously
mentioned restriction in unit size associated with their
extremely low score.

Groups by Occasions Interaction

The Groups by Occasions interactions indicate whether
or not the occasion-to-occasion differences for one group
were significantly greater than they were for the other.
Looking again at the Occasion 1 - Occasion 3 analysis,
there were six significant effects. Referring to Table 5
and to Figures 1 and 2, the CT children made greater gains
on variables of Eating, Drinking, and Total ECFAT, while IMCP

50.
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children made greater gains on the variables of Self Care
and Communication. The gains on the achievement measures
did not differ significantly from one group to the other.

While these results are not lethal to the supporters
of integrated management, neither are they cause for jubi-
lation. Figure 1 indicates that the Eating, Drinking, and
Total ECFAT variables were associated with sizable declines
in performance despite the fact that these skills were
given intensive daily attention in the IMCP program. It
was these losses rather than any CT gains that resulted in
the Groups by Occasions interactions on these variables.

It was noted earlier that the overall superiority of
the CT children on the ECFAT raised the question of whether
or not the gains of the two groups could be measured on the
same scale. As a partial resolve for this problem the post-
test scores of the two groups were adjusted statistically
for any portion that could be reliably predicted by the
pretest, by age, and by the squares of these two variables.
This analysis should probably be considered to be more
appropriate than the simple analysis of variance, because
it adjusted for both linear and quadratic components of
the two predictors. This analysis produced adjustments
that reduced the absolute difference in posttest scores
(see Figure 1 and Table 6). However, Chewing and Writing
were added to the list of variables on which the CT children
surpassed the IMCP children. Thus, the only reasonable
conclusion is that the year saw an increase in the distance
between the CT and the IMCP children on the functional
movement skills, especially those dealing with hand and
mouth control.

The comparison of the IMCP and CT children on the WBSI
is not subject to the same interpretive impasse as that on
the ECFAT, for the two groups scored comparably on the
pretest. The significantly greater gains of the IMCP
children on these tasks might be associated with the pro-
gram's great stress on the role of the group as a moti-
vational environment and instructional instrument. It
should be noted that the Groups by Occasions interaction
on the Total WBSI, while not significant, was consistent
with the three subtests that were, F(1,22) n 2.16, p A .15.

There must be some suspicion of results that show the
comparison children to be superior to the project children
on those instruments (functional movement and achievement)
that were administered by the impartial testers but inferior
on those instruments that were staff-administered. This
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suspicion is partially allayed by the knowledge that the
VLDS, which showed CT superiority similar to that of the
other achievement measures, was also staff-administered.
Furthermore, it must be assumed that the staffs of the
conventional programs were just as likely to be guilty
of a leniency bias as were the IMCP therapists. All
things considered, the most reasonable conclusion is that
the IMCP children made gains on socialization skills,
especially Self Care and Communication, that surpassed
those of the Conventionally Trained children.

Finally, the results relating to cognitive measures
must be interpreted in most positive terms. Despite the
severe floor effect, which would be expected to both re-
duce the size of units of measurement and to forebode
limited cognitive growth, the IMCP children manifested
gains that paralleled those of the CT children. These
gains are even more impressive in view of the limited time
devoted to formal classroom instruction. Only one and a
half hours in the IMCP day were budgeted for school and
even this time was frequently preAmpted by special
activities. On the other hand, the integration of the
program assured that the entire day's activity would
support and reinforce the formal cognitive instruction.

In summary, it appears that the IMCP project achieved
some goals and failed to achieve others. In the areas of
socialization and cognitive skills, their improvement
equaled or surpassed that of the Conventionally Trained
children with whom they were compared. However, in the
area of functional movements the Conventionally Trained
children gained significantly while the IMCP children
failed to gain significantly on any scale.

Videotaped Evaluations

The results of the videotaped evaluations indicated
that the teacher therapists were able to make accurate
judgments regarding the improvement made on selected be-
haviors of several children. However, this conclusion
is subject to at least two rather serious qualifications.
First, the behaviors that were selected were those that
the therapists had pre-judged to have improved over the
three-month period. Second, even the five situations
that had been carefully screened for date-specific cues
contained many of them.

With regard to the first qualification, the decision
to select behaviors randomly had already been preempted
by the presence of obvious date-specific cues on many
recordings, and the staff wanted to use its limited edit-
ing and viewing time to confirm its impressions of the
children's progress.
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With regard to the second, the teacher therapists'
assurance that their first mudgments were made solely in
response to the children's performance is not very per-
suasive in view of their ability to cite so many date-
specific cues on their second viewing of the tape. The
most that can be said is that there are no data to con-
tradict the possibility that observable improvement was
made on these selected behaviors.

Nevertheless, the basic methodology appears to be
sound, and the videotaped evaluations were regarded to be
worth reporting for this reason alone.
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B. Validity of the Pro'ect as an Instrument to
Evaluate Conaiia ve Education

The results of testing indicated that the integrated
management procedures applied by the IMCP project were
only modestly successful. However, it does not follow
that conductive education procedures are ineffective.
Logically there can be many reasons for a set of scores
to behave in a certain way. In fact, many features of
the present project could call to question its validity
as an evaluation of conductive education.

The Project's Timetable

A major handicap, one that undoubtedly affected all
the others, was the project's timetable. While two full
years were devoted to "tooling up," the retrospective
evidence is clear: the project was begun prematurely.
Two years was simply insufficient time to make all the
arrangements that were necessary to import such a major
innovation and prepare for its adequate evaluation.

Furthermore, the timetable was squeezed on two ends.
The project was not only begun prematurely, it was also
phased out prematurely. Its validity would certainly have
been increased by an extended timetable.

With more time the project could have provided its
staff with more relevant experience and better credentials;
it could have developed a stronger program; it could have
sought a setting with which it was more compatible; and it
could have developed a stronger evaluation plan.

Staff Turnover and Related Problems

The project's staff was unusually dedicated and hard-
working. They maintained the strenuous daily program with
determination and commitment, and took over its operation
during the interim between the two directors with pro-
fessional dedication and skill. Nevertheless, there were
major staff problems. First, the staff was lacking in
the formal credentials that might be considered prerequisite
to the task of evaluating conductive education. At the
beginning of the 15-month evaluation period in February,
1971, the teacher therapists consisted of five speech
therapists, (B.A.) and one special education teacher (M.:;.).
While these disciplines are not irrelevant to therapy with
the physically handicapped, the project conspicuously lacked
a trained conductor or even someone trained in the con-
ventional treatment of cerebral palsy. The supervisor held
a B.A. in art history. Replacements for staff who were
lost included an occupational therapist, another speech
therapist, and a B.S. psychologist.
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If the staff had only modest American credentials in
the treatment of the motorically disabled, its exposure to
the conductive education was also less than optimal. James
and Margo House had several weeks of exposure to the
Hungarian program. While two teacher therapists spent
seven months at the Hungarian Institute studying conductive
education, MAria HAri, the director of the Institute main-
tains that four full years of training (some of which would
undoubtedly overlap with their speech therapy training) are
prerequisite for competence as a conductor.

This European training was supplemented by periodic
seminars, held during the project's two-year tooling-up
period, to study theory and practice of conductive education
and other therapies. During this period, the staff worked
with several pilot programs to test ideas that grew out of
their seminars. Finally, Margaret Penwell, an English
occupational therapist with considerable conductive edu-
cation experience, spent three-and-a-half months with the
project, teaching its staff and helping to develop its
program.

The second staff problem was the high rate of
turn-over and the necessity to expend resources to train
replacements. During the course of the project, the director
and three successive supervisors were lost. Of the original
staff--a director, a supervisor and six teacher therapists- -
in January, 1971, only three teacher- therapists remained
at the time of the final evaluations in May, 1972. The
turn-over was due to personal circumstances and not to
project morale, but the recurring need to train new staff
drained the project's resources and diluted its program.

Training of new staff was accomplished almost entirely
as a practicum in the context of the ongoing program. There
was only unsystematic, informal study of cerebral palsy and
alternatives to its treatment. New trainees came to know
integrated management in considerable isolation from both
conventional knowledge about cerebral palsy and the pro-
grams after which the IMCP project had been modeled.

The discussion of staff turn-over would be incomplete
without mention of the director's resignation and his
replacement by an experimental psychologist who had sub-
stantial ignorance about .cerebral palsy and its treatment.
While this replacement permitted the survival of the pro-
ject to a dignified completion, and assured a. measure of
objectivity in its evaluation, it reduced even further
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the project's professional credentials and expertise in
programming for the cerebral palsied.

Despite all these difficulties, there was an unusually
strong continuity of program over the 15-month period of
its evaluation; the staff was closekint and tenaciously
dedicated to its 1311 hour-a-day, seven-day-a-week program
thruout the history of the project. While their training
was informal, it was substantial and, in the judgment of
the director at least, was valid preparation for their
missima. Nevertheless, this staff turn-over and training
cannot be dismissed as irrelevant to the validity of the
project's evaluation of conductive education.

Incompatibility With The Setting

While the project's staffing problems were considerable,
its most debilitating feature was its incompatibility with
the setting into which it had been cast. It would be in-
accurate to blame the institution itself or even the cottage
for this debilitation--the Colony is staffed by highly com-
petent and dedicated professionals and paraprofessionals.
Rather, the debilitation arose from the disposition of all
state residential institutions to view themselves as
hospitals and not rehabilitative centers. The project was
forced almost daily to compromise its principles in, order
to meet institutional requirements, despite the fact that
the host Colony made innumerable exceptions in its operating
procedures at the request of the project staff.

There seemed to be a basic discrepancy between the
orientation of the Colony to custodial care of the mentally
retarded and that of the project to active habilitation of
the cerebral palsied. It should be said parenthetically
that both staffs made a superb effort to treat the children
with consistency and affection despite this basic incom-
patibility. But, regardless of its effect on the social
climate, there can be no qualification to the conclusion
that the Colony-IMCP incompatibility was a relentless drain
on the energy, morale, and effectiveness of the IMCP staff.

Fidelity to the Hungarian Program

In the last analysis, the previous discussion is relevant
only as it relates to the issue of fidelity. Despite its
timetable, its staff difficulties, and its incompatible
setting, did the IMCP project implement procedures that
simulated those of the Hungarian State Institute for the
Conductive Education of the Motor Disabled? In order to
make a fresh assessment of the differences between the IMCP
program and its model, two teacher therapists were commissioned to
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travel to England and Hungary after final evaluations were
made. They had no substantial surprises. The IMCP project
closely modeled that which was seen in England and Budapest.
However, there were differences between the program in the
United States and the programs in Europe.

The Institute in Budapest serves several hundred child-
ren who range broadly in intelligence as well as motor
dysfunction. Thus, it is possible to group children of
similar disabilities so that programming can be more effici-
ent and homogeneous. Because of its continuity, the Institute
hosts on-going groups, some members of which are always
experienced. A new member always has many models with
similar disabilities to his own. These models provide moti-
vation, know-how, and reinforcement for the newcomer.

By contrast, the IMCP project was an innovative effort
that selected legally retarded children who were by-and-
large not appropriate for the established orthopedic pro-
grams. These heterogeneous children were only minimally
able to develop the motivating spirit that appears to
characterize the Hungarian group.

The second contrasting feature was the setting. In
contrast to the IMCP setting, the Budapest program is dedi-
cated solely to the education of the cerebral palsied. All
employees, whether they be cooks, cleaning women, students,
head conductors or medical staff, are responsible to one
common employer and their duties are all subordinated to
the children's habilitation thru conductive education.
Thus, the day's schedule is completely dedicated to the
childrens' learning. The Colony staff who worked with the
IMCP project were directly responsible to the Colony, not
the project. For instance, the project aides had the dual
function of completing the light housework and teaching
some daily living skills to the IMCP children. Unfortunately,
the aides were not free to work with or see each child learn
these functional movements on plinths or in other exercise
classes. The project's lack of control over aide scheduling
resulted in over-staffing at some times and under-staffing
at others. It was necessary for the IMCP children to adjust
their working day to the schedule and regulations of the
Colony; the IMCP program could not be modeled after the
ideal working program in Budapest. Disparity in the train-
ing and approach of the two staffs also created discrepant
goals--the cottage staff being primarily concerned about
health and safety and the IMCP staff being concerned about
increased self-care competence.
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The physical structure of the Budapest Institute
ideally reinforced the learning by the children while that
of the Colony tended to inhibit learning. For example, the
shape and arrangement of the Colony rooms were awkward for
change of place because of the distances to be travelled.
The room structure also promoted distractions during activi-
ties and made it difficult to divide the children into small,
homogeneous groups. Even the Colony's easily-cleaned clay-
tile floors contrasted with the Institute's linoleum-covered
wooden ones. These tile floors were unsafe for normal
therapy, making it necessary to protect the children with
helmets. Helmets, which are forbidden in Hungary, dis-
courage independence and interfere with perception and
kinesthetic feedback.

Finally, the equipment used by the IMCP project did not
exactly replicate that used in Hungary. The measurements
of the Hungarian equipment appear in Section III-D, Table 7.

Despite these differences the IMCP project implemented
goals and procedures that were essentially in agreement
with those of the conductive education settings in England
and Hungary. The children were taught in groups with in-
dividualization of goals. The therapy was integrated both
in regard to the daily schedule and in regard to the teacher
therapist. The emphasis was on self-motivation to increase
motor and cognitive competence. Rhythmic intention and
facilitation were used, especially by the IMCP staff, to
assure that the child was contributing his maximum to every
movement.

Adequacy of the Evaluation Plans

In addition to these considerations of the validity of
the program er se, the project began with a less-than-optimal
evaluation the picture is not completely negative
(see Appendix B, Evaluation Instruments), the unavailability
of suitable subjects precluded the random assignment of sub-
jects to treatments in an experimental design. When assign-
ment is non-random, as it finally became in the present study,
any differences (or lack of differences) can be attributed
to nonrandom factors. Indeed, the pretest data showed that
there were substantial differences between the IMCP and
Conventionally Trained groups on many of the measures used
to compare them. While statistical adjustments can be
made for background variables on which the two groups may
differ, these adjustments depend mercilessly on assumptions
that are difficult to meet. Furthermore, it is logically
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impossible to control statistically all the background
variables that could conceivably influence educational
outcomes of nonrandom groups. Section III-C discusses
the evaluation plan in detail.

Finally, the filmed evaluations, which were to present
pictorial improvements, were never begun. Videotaped
evaluations were done only in the twilight of the project.
These evaluations more than any other could have permitted
global, valid, dramatic evidence for the effectiveness of
the IMCP procedures.

In summary, there is every reason to believe that the
project underestimated the effectiveness of conductive
education procedures in every domain. Any of the factors
described above could have rendered it invalid as a test
of the effectiveness of conductive education. Thus it
would be premature to interpret the results of this study
in terms that might inhibit the further investigation of
conductive education as a viable approach for the treatment
of cerebral palsy. While integrated management did not
have the perfect opportunity or circumstances to simulate
conductive education, the therapists showed creativity
and dilligence in adopting its principles to fit the cir-
cumstances. It was their conviction that thru their
therapy the IMCP children become less self-centered,
became more independent, developed motoric, communicative
and educative skills, became less therapist oriented,
became more aware of their environment, themselves and
others, and above all, learned that they had capabilities
and could advance in these capabilities.



C. Rationale for the Experimental Design

The current study was designed and funded to test the
efficacy of educational procedures that were patterned after
those used at the Institute for Movement Therapy in Budapest,
Hungary. The design and analyses employed to accomplish this
evaluation are sufficiently unorthodox to require specific
defense.

Two points are especially noteworthy, in that either one
is of sufficient gravity to threaten the validity of the
evaluation. First, the evaluation was supervised by the
organization that had a vested interest in its success.
Second, unavailability of subjects precluded their random
assignment to the IMCP and the Conventionally Trained (CT)
groups.

A major requirement of the IMCP evaluation design was to
compensate for these two fundamental flaws. In the first
case, substantial protection was achieved thru the application
of a double-blind evaluation procedure. The subjects had no
knowledge of their special status in the project, and the
evaluators who tested the children on 19 of the 28 dependent
variables were completely uninformed as to the nature of the
project. Thus, except for the nine variables that were rated
by the staffs who were in a position to make judgments about
the social behavior of the children, the project was protected
against the charge that evaluations were contaminated by staff
bias. The criticism remained for the nine staff-rated vari-
ables (two of which were associated with IMCP gains that
surpassed CT gains).

However, even with these variables, there was tentative
a posteriori evidence to suggest that both the IMCP and the
rT staffs maintained an objective impartiality on their
ratings.

Eight of these variables (the WBSI) dealt with social-
ization and one (the VLDS) with achievement. The staff-
rated achievement variable displayed the same general pattern
as those that were assessed by the impartial, uninformed
tester. The IMCP children began substantially below the
CT children and maintained a rather constant distance from
them as both groups gained substantially.

It seems reasonable to conclude that this evidence for
impartiality on the staff-rated achievement variable provides
support for their impartiality on the socialization variables
as well.



The second flaw, the non-random assignment of subjects
to treatment groups, is more difficult to confront. The
only adequate evaluation design is one in which subjects are
randomly assigned to contrast groups. All other approaches
represent compromise of one sort or another. A randomization
design was originally proposed for this project, but availa-
bility of subjects precluded its being implemented. Thus
the final design of the present study was a compromise with
the ideal.

The most defensible design in which different treatments
are given to different intact groups is one in which groups
are matched on a very reliable correlate of the dependent
variable. The present study was characterized by very re-
liable correlates (the ECFAT pretest scores) of its most
important dependent variables (the ECFAT posttest scores).
However, the IMCP and contrast groups were not matched on
these variables. This state of affairs prompted still
further compromise. Two options seemed reasonable under the
circumstances. First, with very high test-retest correla-
tions, the analysis of variance of gain scores (posttest
minus pretest) seemed to be most reasonable. (The analysis
actually used was the algebraically comparable Groups by
Testing Occasions analysis of variance.) The major assumption
that might be questioned under this analysis is that of additi-
vity of scores along the continuum measured by the instrument.
That is, a gain from a score of zero to one is assumed to be
the same as a gain from four to five, from seven to eight,
etc. Such an analysis would tend to penalize those groups
scoring at the extremes of the continuum relative to those
scoring in the middle, for the changes in bounded extreme
scores tend to be less in most distributions.

Inspection of Fixtures 1-3 indicated that there was only
one (Environmental Orientation for the IMCP group) serious
floor or ceiling effect, making it-reasonable to assume that
units were comparable. for both groups. A second problem,
generally regarded to be more serious than the first, re-
lated to mismatched groups deals with the tendency for gains
to correlate with initial performance. It is almost axio-
matic that a developing child with a higher pretest score
is improving at a more rapid rate than an age-mate with a
lower pretest score. This differential growth is, of course,
independent of any intervention effects, which will add to
or subtract from the normal growth for the child. It follows
logically that two groups who differ:on measurements taken
prior to an intervention will gain at different rates re-
gardless of whatever intervention might be administered to
them. The inescapable conclusion is that groups who are
initially mismatched can be validly compared for differential



intervention effects only if correction is made for their
expected differential growth rates.

The strategy for confronting this problem in the present
study was to establish growth norms based on a subject's pre-
test score and his age. Using these norms, an expected post-
test score could be established for any subject whose pretest
and age were known. Given an expected posttest score, it was
possible to establish whether or not an individual's obtain-
ed posttest surpassed it. Furthermore, it was possible to
compare the two groups to see if one surpassed its expectation
more than another. This strategy assumes that a unit change
is the same at all points on the scale, just as the comparison
of simple gains did, but it does not assume that initial scores
and gain scores are uncorrelated.

This strategy was implemented using the test-retest data
that was available from the field-test population of 45
children, a population from Chicago orthopedic schools whose
range of handicaps overlapped with those of both the IMCP and
the CT groups. From these data regression weights were
estimated for the prediction of an individual's posttest
score from his pretest score, the square of his pretest
score, his age in years and the square of his age. These
weights were used to calculate a predicted posttest score for
each IMCP and CT child. Finally an analysis of covariance
compared the IMCP and CT children on the observed posttest
with the predicted posttest used as the covariate.

While the results of these adjustments were disappointing,
increasing the number of variables on which the CT children
surpassed the IMCP children, these analyses must be con-
sidered the most appropriate for the comparison of the two
groups. The high reliability of the ECFAT assured confident
prediction norms in the first stage of the analysis (see
Appendix B) and a highly reliable covariate in the second.
(see Table 6).

This approach to the analysis of data from intact groups
that are mismatched on a highly reliable predictor variable
appears to be logically sound. Other researchers who are
forced to compare progress in intact groups may find the
approach useful, although it should never be seen to be a
substitute for random assignment and, indeed, would have its
best application if used in concert with random assignment.

In summary, despite the fundamental flaws in the evalu-
ation design, the evaluation of the IMCP intervention was
made with rather impressive design validity. The vested
interest quandry was circumvented by the use of a double
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blind procedure for 19 of.the 28 dependent variables.
The non-randomization issue was handled quite satisfactory
in two ways. First, the groups by occasions analysis of
variance compared the gains of the two groups. Second,
using the ECFAT only, the data from the field-test subjects
were used to adjust scores of the IMCP and CT groups so that
the CT posttest superiority was not attributable to their
pretest superiority.
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D. Recommendations for Future Applications

of Integrated Management

Having completed the project for the integrated manage-
ment of cerebral palsy, it seems appropriate to speculate
on conditions and factors that would make more effective
and reduce the expense of future programs.

A number of variations of the IMCP procedures could be
proposed. The present completed integrated management
approach was structured as a residential program, but the
format could be modified to allow the integrated management
philosophy to be applied to day care programs. A day pro-
gram is one in which the children remain at home (with
parents or in foster homes) and attend a full day's treat-
ment program five to seven days per week. Our recommendation
includes the possibility of either a residential or day care
program, for it is believed that the goals of integrated
management can be accomplished in either setting. Both
types of programs will be discussed separately and in
detail. But whether the program is structured as residen-
tial or day care, many of the same conditions or recommenda-
tions apply. The terms used below are defined in detail
in the IMCP Documentation Handbook, Appendix A of the final
report.

General Recommendations

General recommendations concern:

(a) The geographic location,

(b) The children to be enrolled,

(c) The goals of the program,

(d) Staff and staff training,

(e) The use of professionals outside the
integrated management team,

(f) The equipment to be used, and

(g) Evaluation procedures.

A prime concern of integrated management is that it can
be made available to those who can profit from its applica-
tion. Therefore, whether the program is residential or day
care it must be situated in an area of need, a locale in
which there is a sizable population of cerebral palsied, so
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that local as well as external support can be generated for
cerebral palsy service programs. Furthermore, the site
chosen should have liberal treatment and building codes, so
that the program is not choked to impotence by the well-
intended but stifling institutional

impotence
that has

become so popular in recent years.

The most important factor of both the residential and
the day care program is the population of cerebral palsied
to be enrolled. A pre-requisite to any child's being admit-
ted into either type of treatment program would be the
administration of a complete battery of tests which include
a physical and neurological examination, mental, psychologi-
cal, visual perception, speech, hearing and social maturity
tests. It is understandable that because of the various
problems of the cerebral palsied, these tests are difficult
to administer and score reliably; yet, it is essential to
understand the capabilities and inabilities of the child so
that his training is appropriate to his needs. Furthermore,
such complete testing would later assist in evaluating the
advancement of the individual and effectiveness of the
therapy method for various types of cerebral palsy.

It has been a long-standing assumption that the younger
the cerebral palsied individual is, the more effective
therapy will be. Also taken into consideration is that in
the group therapy approach there should be varied levels
of ability in order that those of greater ability may
provide motivation and models for those of lesser ability,
and that those of greater ability will grow in responsibility,
self-worth and fulfillment in helping those of lesser ability.

The capabilities of the individuals should range from
non-ambulatory to ambulatory. The individual should have
the ability to understand speech and language to a pre-
determined criterion depending upon the age group to be
treated. Heterogeneous grouping of males and females should
further include those of either mixed spastic athetoid
variety or predominantly athetoid. In order to assure the
necessary age level, group participation and heterogeneity,
the group size should probably be between 10 and 15 children
whose ages range from four to six.

Either the residential or day care program should
embrace a pervasive integration of motoric, social, and
academic goals. These should include the learning and
improvement of motor skills such as sitting, standing,
walking, writing, dressing, eating, drinking and fine motor
skills. The learning and improvement of communication
skills such as speaking, listening, reading, and writing
should also be primary goals of either program. Finally,



social development and academic achievement should be in-
cluded as essential.

Either program would set the following goals for each
child:

(a) Independent functional motor performance,

(b) Ability to interact with all social forces in
his environment,

(c) Self-expression that is functionally equivalent
to his age group and

(d) Academic achievement that is preparatory for his
admission into the mainstream of the educational
system.

The teaching staff for such a program will vary in
number depending upon whether it is residential or day care,
but in either setting there must be a teacher or supervisor
in charge of the program. This supervisor would be certified
in one of the therapies for the motorically disabled or have
a teaching degree in some type of special education. She
should also acquire supplemental observation and training at
the Institute for Movement Therapy in Budapest and/or with
Ester Cotton in England. If the project is to be state-
supported, she may be required to fulfill some other qualif i-
cations designated by the supporting organization as well.

The bulk of the day-to-day therapy would be in the hands
of the teacher therapists. However, the training of the
teacher therapist staff would most effectively be accomplish-
ed by the supervisor in charge of the program, for this will
lead to the most consistent therapy.

The staff could be trained solely by the supervisor,
but a residency either in England or in Budapest would seem
essential to assure vigorous cross-fertilization of the
international developments in integrated management pro-
cedures.

Either setting would require the consultation with pro-
fessionals from outside the integrated management circle.
The medical staff of such a program should be orientated to
and understand the goals of integrated management and how
these goals are sought within its procedures. Also needed
may be the periodic consultation of a neuro-muscular
physician, an orthopedist and a physical therapist if there
are none on the staff. In any case, the staff should
decide what consultation may be helpful and then orientate
their consultants to the goals and philosophy of integrated



management. This is important in order that the consulting
staff may enhance rather than dilute the integrated manage-
ment program.

Another concern for either program is the equipment
used. Special comments can be made about plinths, ladder-
back chairs, individual chairs and flooring. Equipment
material and dimensions should closely match that used in
Hungary. Equipment measurements appear in Table 8.

The plinths should be carefully designed for comfort
and function. The design described in the Documentation
Handbook was barely adequate. Slats should be flat but
spaced for easy grasp. Support should be rigid at the
ends, but not in the middle. Ladderback chairs should be
at least 16 inches wide at the bottom and the backs should
be flaired to 20 inches at the top. Every child should
have a personal chair with whatever adaptations are nec-
essary for him to sit independently at a table. Adapta-
tions must be removable so that the child may sit without
them at least once a day and support can be gradually
lessened as the child gains in independence. All equip-
ment must come in either variable or, preferably, adjust-
able sizes, so that a child's progress is never limited
by the apparatus on which he is working.

The evaluation of the program would be difficult, but
is an essential in determining the progress made by a
child in his motoric movements, daily living skills, speech,
socialization, and education. This could be accomplished
by daily progress reports and periods of evaluation in
the above originally tested areas every six months.
Specific goals of the child such as his walking progress
could be charted daily. A graphic representation of this
charting would show either the progression or regression
of the child, which would then aid the teacher therapist
in modifying the child's therapy to more fully meet with
his needs.

The general considerations discussed above apply to
any setting. Discussion now focuses on those considerations

I that are peculiar to each. Each differs from the other in
its intensity, the size of its staff, its cost and its
parent training.

Specific Recommendations for a Residential Program

A program of integrated management in a residential
setting would require a greater number of teacher therapists.
The morning and afternoon shift would each probably require
two trained teacher therapists with another teacher thera-
pist covering a middle shift. A residential setting, of
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Table 8. Measurements for Equipment from the
State Institute for the Condictive
Education of the Motor Disabled in
Budapest, Hungary.

Small Plinth

Length - 53"
Leg height - 15k"
Leg width - lk"
Width - 27k" (whole length - 31")
Slats - 2" wide, 3/4" between slats
2 cross-supports in middle end board.

Large Plinth

Length - 66k"

Small Chair

Height - 23"
Seat - 104" from front legs
Seat - 124" deep - 113/4" wide
Back width - 14',
Height of leg - 12k"
Supports across bottom sides - 12k"

Stool

Width - 15k"
Length - 153/4"

Height - 12"
Slats-1/2" apart

Large Chair

Seat height from floor - 32k"
Total chair height - 60"
Width of seat - 15k"
Entire seat - 171" - 19" (across back) width

Large Ladderback

Width of ladder - 19k" - Rung 16 7/8" long
Height of entire chair - 43"
Width of seat - 16" - rung 2k" circumference
Height of seat from floor - 17"
2 rungs on bottom - back
4 rungs plus top bar on top
Length of seat - 15k" from back bar
Length of whole seat -18"
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course, would also require personnel to care for over-
night monitoring, cleaning and other household chores.
The intensity of a residential program would be quite
heavy and consistent, with the child beginning to learn
daily living skills as soon as he awakens at 6:30 a.m.
and continue until 8:00 p.m. The daily schedule may be
similar to the following:

6:30 Rising, pottying, pushing off
plinths.

6:45 Face and hand washing at tables.

7:15 Breakfast.

8:00 Dressing for the day.

8:30 Free play.

9:00 Prone and supine exercises on
plinths.

10:00 Juice and pottying.

10:30 Standing and walking exercises.

11:45 Pre-meal activities such as:

Hand washing.

Putting toothpaste on brush.

Pouring of water into glasses.

Putting on bibs.

Wringing out washcloths.

12:15 Lunch and pottying.

1:00 Rest, free play.

1:30 School.

3:00 Juice and pottying.

3:30 Hand and sitting exercises.

4:30 Pre-meal activities for supper same
as noon.

5:00 Supper.

6:00 Dressing for bed.

7:00 Final pottying.

7:30 Bedtime story.

8:00 Lights out.
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Another consideration of a residential program is the
orientation of the program to the parents. The goals of
their child within the program and its treatment method
should be carefully explained, for one difficulty with the
residential program is that continuous contact between the
parent and child is gone. The result is a re-adjustment
period for parents and child when the child returns home
for vacation or at the termination of his treatment.
Therefore, in order that this re-adjustment difficulty is
kept to a minimum, and also to ensure the child's continual
progression rather than regression at home, it is essential
that parents be trained in how to handle their child, what
to expect of him and also how to increase his independence.
This could be accomplished by progress reports to parents
and also pre-vacation training sessions in which parents
worked with their child under the supervision of a teacher
therapist.

The cost of a residential program would include salaries
of therapists, equipment, supplies, food, shelter, clothing,
and the salary of cleaning personnel and a night-watch.
Medical care and consultation must also be provided. The
cost of a residential program would be greater than that
of a day care program.

Specific Recommendations for pm Care Programs

The conductive education philosophy could easily be
applied to day care programs. In the day program, just as
in the residential program, the daily schedule would be
designed to include motor learning and applications of
learned motor skills. By this it is meant that activities
such as the plinth, hand, standing and walking exercises
would be implemented along with opportunities to use im-
proved motor skills in eating, dressing, and grooming.
The major disadvantages in such a program would be the
limited amount of time available for application opportuni-
ties and less consistent handling of the child. Early
morning rising, dressing and grooming needs are natural
times for functional application. This time would be un-
available in a day program. Dressing may then consist of
removing and putting on coats, hats, scarfs, and other
outdoor wear at the beginning and end of the day. Morning
washing could be replaced by washing up before and after
lunch. Juice breaks and the noon meal could provide
eating and drinking applications. Thus, the day-care
program could preserve some of the advantages of learning
functional skills when they naturally occur in the indivi-
dual's life.



In a day care setting it is essential that there be a
more extensive parent training progran than that used in a
residential setting. This training method is of prime
importance because those times which would normally be
covered by teacher therapists in a residential setting
would be the responsibility of the parents in the day care
program. This training would ensure that the performance
level attained in the treatment program could be maintained
in the home setting. The child could then remain in con-
tinuous contact with his parents which would make re-adjust-
ment from his school setting to home less difficult.
Parents would again be trained in handling their child,
what his capabilities are and how to further develop his
daily living skills. This could be accomplished by parents'
participating in activities as facilitators under the
guidance of teacher therapists. This kind of participation
would ensure a thorough understanding of the procedures,
techniques and expectations of the child in his home en-
vironment.

The day care program is an attractive alternative to
the residential plan, since several economies would be
effected: one shift of teacher therapists could handle
the entire program; and the cost of food, laundry, heat
and medical care would be greatly reduced.

A sample schedule for a day program of the type des-
cribed above is as follows:

7:45 Children arrive and remove outdoor
wear.

8:15 Plinth series.

9:15 Children walk to tables for juice
and pottying.

10:15 School.

11:45 Hand and face washing.

12:00 Lunch, toothbrushing, pottying,
cleaning of hands and face.

1:00 Hand and/or sitting exercises.

2:00 Juice and pottying.

2:45 Standing and walking exercises.

4:00 Putting on outdoor wear and moving
to cars.



While integrated management could be practiced in
other settings, the ingredients of group participation
and an integrated daily program demand that it resemble
one or the other of the settings that have just been de-
scribed. Regardless of whether it is presented in a day
care or in a residential setting, the principles of in-
tegrated management provide for a future of independence
and meaningful community living for the motorically
handicapped child.
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V. Raw Data

The raw data are presented in Tables 9 and10 for the
ECFAT, Table 11 for the WBSI and Table 12 for the PPVT, PIAT,
and VLDS.

All four tables are listings of the actual cards that
were used for data analysis. There is one line for each
card. Each of the 10 IMCP subjects and 15 CT subjects has
three cards, one for each evaluation occasion. The first
five columns of each card show the approximate date of test-
ing. The next column, if punched, is 1 for the IMCP group
and 0 for the CT group. After a blank, the next two columns
are to be ignored, and the next two present the subject's
number--from 1'to.10 for the IMCP subjects and from 11 to 25
for the CT subjects. The data follow the subject number.

For the ECFAT (Tables 9 and10), the next 11 numbers are
the 11 subtest scores in the same order as in all the tables.
The twelfth number is the sum of the 11 subtests, the thirt-
eenth number, when it appears, is the month of birth, the
fourteenth is e two-digit year of birth, and finally, the
fifteenth is the subject's chronological age in February,
1971, times 100 represented as a four-digit number (e.g.,
Subject #1 was six years old in February, 1971).

For the WBSI the next seven numbers are the scores on
the seven subtests in order and the final score is the sum
of the subtest scores.

For the cognitive measures, the next number is the
subject's PPVT mental age in months. Following the PPVT
are the grade equivalent scores for the five PIAT subtests
and for the PIAT total. Finally, there follows the VLDS
age equivalent. When there is no decimal point punched,
one is assumed between the first and second numbers of this
field, e.g. the first IMCP subject had a VLDS score of 2.28.
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